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HYMES-SCLERAL FLAP INCISION FOR CATARACT OPERATION 

In order to overcome all these handicaps, and knife being kept at a shallow level while the 
at the same time to affoid firm and exact apposi- incision is made m order to avoid cutting through 
tioii of the lips of the wound, the technic of the the sclera, which m this position is 0 5 mm 
scleral flap incision and scleral suture was de- thick A side to side, as well as a slightly rock- 
vised, a description of which follows mg, movement of the knife is used m making 

Anesthesia is obtained by letrobulbar mjec- the incision The knife is carried toward the 
tion, and akinesia of the orbicularis oculi muscle, limbus and stops short of opening the eyeball 
by the O’Brien or Van Lint injection A retrac- (fig 1) 

tion suture is placed through the superior rectus The size of the scleral flap is more easily 
muscle at its insertion This sutuie is left m controlled with the concave knife than with the 
place vith no traction placed on it and is not Lundsgaard knife The concave knife forms a 
used unless it becomes necessar)% and then only concentric, wedge-shaped„sderal flap, with its 
with utmost care base at the limbus If the Lundsgaard knife is 



^ Figs 1-4— i shows the conjunctival flap dissected down over the upper half of the cornea and a concentric 
' wedge-shaped scleral flap being made by means of the concave scleral knife ’ 

2 shows the suture being applied through the conjunctival flap, the tip of the scleral flap and the edge of 
the cut scleral surface of the upper hp of the incision 

3 shows the suture in place The scleral flap has been turned down and the loop drawn aside, demon- 
strating the interval between the two parts of the scleral suture The size of the interval depends on the 
height of the scleral flap 

4 shows how the eyeball is fixed by grasping the scleral flap with a toothless conjunctival forceps The 
point of the keratome has been placed m the groove at the base of the scleral flap and has entered the 
anterior chamber 

A small conjunctival flap of about 3 mm , used, the edges of the flap are incised to the 
IS dissected over the upper half of the cornea hmbus on either side A fine black silk suture 
to the limbus The eyeball is fixed with a on a sharp, curved atraumatic needle is now 
scleral pick, and, by means of my scleral knife, passed through the conjunctival flap, the tip oi 
iViich IS concave anteriorly or a Lundsgaard the scleral flap and the corresponding portion 
knife, the scleral flap is made The incision of the upper scleral lip and, finally, the edge of 
starts 1 to 1 5 mm above the limbus, the scleral the bulbar conjunctiva, above The loop is drawn 
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i illustrates the position of the suture through the 
conjunctiva and the lips of the scleral wound 

SUMMARY 

It has been shown that him and accuiate 
closure of cataract wounds definitely reduces the 
incidence of postopei ative complications and 
diminishes the amount of postopei ative astig- 
matism A new method for secuiing such 
closuie of the cataract wound, namely, the 
technic of the scleial flap incision and scleial 
suture, IS described It permits the suture to be 


taken through the lips of the wound with exact- 
ness, and the suture may be tied tightly without 
buckling or inveision The scleral flap serves 
as an excellent point of fixation, and when it is 
turned downward toward the coinea, there is an 
ample interval between the parts of the scleial 
suture to permit the passage of a cataract knife 
oi keratome without iisk of seveimg the suture. 
I believe that with a little practice the occasional 
operator should be able leadily to mastei the 
seveial steps of the method 
1007 Medical Arts Building 
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ENUCLEATION OF THE EYEBALL 

PRACTICAL SUGGESTIONS FOR OBTAINING SATISFACTORY COSMETIC RESULTS 

DANIEL B KIRBY, M D 

NEW YORK 


The operation of enucleation of the eyeball 
when performed for the relief of inti actable pain 
in cases of absolute glaucoma or severe uveitis 
may elicit greater expressions of appieciation 
than suigical piocedures which restore vision, 
as in cases of cataract or detachment of the retina 
If, in addition, the cosmetic result in the fitting 
of a satisfactory prosthesis is excellent, then the 
happiness of the patient is more than doubled 
It IS possible to accomplish this The method I 
have found most reliable with the least period of 
disability for the patient is that of simple enuclea- 
tion or enucleation with immediate implantation 
of a hollow, nonirntatmg sphere, such as a gold 
ball, into Tenon’s capsule The newer alloys may 
later be found to be satisfactoiy substitutes for 
the gold Glass has been used many times, but 
there is a desire for a permanent implant I think 
there is no contraindication to the use of an im- 
plant even in cases of neoplasm or sympathetic 
ophthalmia, although it may be wise in some of 
these cases to do a simple enucleation and later, 
if desirable, to make an implantation of fat into 
Tenon’s capsule I should not choose to evis- 
cerate the eyeball in cases in which there is no 
complication I should, however, consider evis- 
ceration the necessary procedure in case of puru- 
lent infection of the eye because of the danger of 
meningitis if the optic nerve and its sheaths are 
cut across under such conditions 

TECHNIC OF ENUCLEATION IN CASES 
WITHOUT COMPLICATION 

Anesthesia — Local or general anesthesia may 
be used In case of local anesthesia, I have used 
plenty of procaine hydrochloride, 2 per cent solu- 
tion, to infiltrate the lids and the anterior and 
posterior orbital tissues, avoiding the use of more 
than a minimum of epinephrine hydrochloride 
If general anesthesia is employed, attention to 
the immediate postoperative fluid balance of the 

From the Department of Ophthalmology, New York 
Unwersity College of Medicine and Bellevue Hospital 

This paper was presepted at the Forty-Ninth Annual 
iiession of the American Academy of Ophthalmology 
and OtoIaryngolog\, Chicago, Oct 11, 1944 


patient is important A 5 per cent solution of 
dextrose m isotonic solution of sodium chloride 
may well be given by intravenous or hypodermic 
injection or rectal clysis to keep the patient from 
becoming dehydrated 

The operation is then earned out in five steps 
as follows 

Step 1 Incision oj Conjunctiva — ^The surgeon 
may stand at the head of the patient The eye- 
lids are sepaiated with a solid-bladed speculum 
The exposed lashes are trimmed The peri- 
corneal incision of the conjunctiva is begun at 11 



1 ^ Incision of the conjunctiva around the corneal 

limbus Note the direction of the incisions 


o clock on the corneal dial With undermining 
and cutting with curved Stevens scissors, the 
complete circumference is incised in three or at 
most, four cuts 

Step 2 Section oj Rectus Muscle Tendons — 
Tenon’s capsule is buttonholed with the same 
scissors inserted mferotemporally just beneath 
the external rectus muscle The miscle hTok * 
slipped carefully and accurately beneath the ten- 
don of the muscle from below up (It is not swept 
posteriorly in any uncertain fashion ) The scis- 
sors are used to sever the muscle close to its 
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tendinous insertion In the case of each muscle, 
the cutting with the scissors is made against the 
hook so that no delay will be experienced by 
slipping of the muscle, as may occur if done m 
the opposite way 



Fig 2 — Incision through Tenon’s capsule beneath the 
external rectus muscle tendon 


The hook is placed beneath the tendon of the 
superior rectus muscle from the temporal side 
(to avoid the superior oblique muscle), and the 
superior rectus tendon is severed I have found 
It easier then to proceed to the inferior rectus 
muscle, slipping the hook m from the temporal 
side, cutting the tendon, and then to the internal 
rectus muscle, slipping the hook up from below 
In this dissection, careful observations are made 
for any extension of the neoplasm oi for any 
staphylomatous protrusion m cases of trauma 
or perforation 

Step 3 Pfolapse of Eyeball — Now that the 
four rectus muscles have been severed, the globe 
mav be moderately prolapsed m one of several 
V ays, preferabty, m my experience, with two small 
angulated scleral hooks, one under the stump of 
the external rectus tendon and the other under 
the stump of the internal rectus tendon There is 
no danger of injury of the nen’^e posterior to the 
foramen if due care is exercised This maneuver 
has been found to give a most satisfactory posi- 
tion for the next step, that of cutting the optic 
nene The globe ma}" be prolapsed by closing 

1 A silk suture for identification is placed most 
easilj m the stump of the external rectus tendon for 
easier orientation bj the pathologist I have found this 
preferable to placing the suture in the stump of tlie 
superior rectus tendon because of the difficult> of the 
latter procedure in some cases, particularl> with local 
anesthesia 


the speculum behind it or by grasping the stump 
of the interior rectus muscle with fixation forceps 
However, the great tendency is for forceps to 
slip off and not to hold the globe forward 

Step 4 Removal of Eyeball — Curved enuclea- 
tion scissors are slipped behind the globe from 
the nasal side, and the optic nerve, which is 
placed under moderate tension by prolapse of the 
globe, IS palpated with the blades of the closed 
scissors It can easily be felt The nasal side is 
chosen because the nerve runs at an angle from 
the apex of the orbit, which is nasalward, and 
can easily be straddled just behind the globe 
Then the blades of the scissors are slipped back- 
ward toward the apex of the orbit, and the nerve 
IS cut at a satisfactory distance behind the globe 
to avoid intraneuial extension of any neoplasm 
or any deep cupping of the nerve head, as m case 
of glaucoma or posterior staphyloma Complete 
removal of the globe is effected by cutting the 
attachments of the superior and inferior oblique 
muscles and of the tissue which is adherent to the 
globe posteriorly If the scissors are used on the 
temporal side, a deeper insertion of the scissors 
IS necessary, and the slanting course of the nerve 
makes for greater inaccuracy m straddling and 
cutting the nen^e trunk Care must be exercised 
not to permit the blades of the scissors to open too 
far, so that the ends are too far beyond the nerv^e, 
to avoid cutting through the muscle-Tenon cap- 



Fig 3 — Severing of the external rectus muscle tendon 
with scissors Note that the incision is made against 
the hook to prevent the muscle from slipping off 


sule cone If such an opening is made posteriorly, 
it may be possible for the implant to slip through 
and wander in the orbit 
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I have tried the snare Even with preliminary 
severing of the infenor and superior oblique mus- 
cles so that they will not be included in the snare, 
there is much tissue which is close to the posterior 
, portion of the bulb and the nerve that is better 



i- Fjg 4 — Prolapse of the eyeball with bipronged hooks 
With enucleation scissors inserted on the nasal side of 
the globe, the optic nerve is more easily palpated and 
cut 
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cut with scissors after the nerve is sectioned 
Hemorrhage after cutting the nerve with scissors 
can be controlled and has not proved to be a 
serious factor If severe hemorrhage is to occur 
because of the general condition of the patient, the 
use of the snare will not of itself control it I 
have found it best not to apply severe pressure, 
as with an olive-tipped obturator, and not to use 
hot gauze packs In other words, I avoid doing 
anything which interferes with the vitality and 
healing of orbital tissue 

Step 5 Closure of Incision — In simple enuclea- 
tion the incision may be closed with a simple 
purse string suture of the conjunctiva, or this 
may better be freed from the anterior portions of 
Tenon’s capsule and later closed with a buried 
purse string suture of surgical gut, either plain 
or 0000, ten day chromic, and then the conjunc- 
tiva closed separately with interrupted sutures of 
plain surgical gut There may be greater or less 
undesirable sinking of the orbital tissues after 
simple enucleation It is desirable when feasible, 
to use an implantation into Tenon’s capsule 

X^IPLANTATION INTO TENON’s CAPSULE 

Satisfactory results may be obtained by im- 
mediate implantation of a spherical body into 
Tenon’s capsule Many different shapes and 


materials, organic and inorganic, have been sug- 
gested for this implantation, but the hollow-gold" 
ball has s tood th e test of time An irregular 
shapS'Ts’no^ better than a smooth sphere The 
size should not be over 18 mm even when an eye 
enlarged by disease is removed One which is 
too large is apt to be worse than none at all 

TECHNIC OF IMPLANTATION PERFORMED 
IMMEDIATELY AFTER ENUCLEATION 

Step 1 Dissection of Conjunctiva — The globe 
having been removed as previously described, 
dissection of the conjunctiva fioni Tenon’s cap- 
sule IS performed It should be noted that this 
dissection was not performed directly after the 
pericorneal incision of the conjunctiva This dis- 
section should nevei be done twice Less opera- 
tive trauma is experienced if the dissection is 
made later It is easy enough if the assistant 
with two pairs of forceps holds the conjunctiva, 
while the surgeon with forceps on Tenon’s cap- 
sule separates the two with scissors, progressing 
around the edge of the incision and cutting the 
tissues back from 6 to 7 mm 

Step 2 Insertion of the Siitnies — Four zero, 
ten day chromic gut sutures, double-armed with 
atraumatic needles, are used Portions of Tenon’s 
capsule found in the four oblique positions, be- 
tween the four rectus muscles, are selected for 
the double-overlapping procedure, which has 



^ 5 Dissection freeing the conjunctiva from 
Tenon s capsule This is done for the entire circum- 
ference It IS best and most easily accomplished at 
this stage of the operation 

simply and satisfactorily served to secure the 
implant in Tenon s capsule— muscle cone without 
embarrassing the action of the muscles The two 
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needles of the double-armed sutures are passed, 
for example, from inside Tenon’s capsule out at 
1 30 o’clock, then carried over and passed from 
within out Tenon’s capsule at 7 30 o’clock An- 
other double-armed suture is passed in similar 
fashion from 10 30 to 4 30 o’clock 

Step 3 Inseihon of the Implant — This may 
be done with or without a special instrument 
It IS simple enough to place the sphere m Tenon’s 
capsule-muscle cone and press it back, while the 
surgeon or his assistant draws up the strands of 
the first double-armed suture, forming a single 
mattress overlap of Tenon’s capsule tissue, then 
quickly follows with the second overlap Before 
the second suture is drawn secure, the first suture 
IS tied with a square knot The suture should be 
drawn firm and taut but not so tight as to cause 
pressure necrosis Then the second suture is tied 
in similai fashion Thus theie is produced a 
double oveilap of tissue which secuiely closes 
Tenon’s capsule-muscle cone over the implant 
Two muscle hooks are then used to search for 
openings or exposures of the implant Usually 
none are found If, however, the proper oblique 
positions are not chosen for the matti ess sutures, 
an area of exposure of the sphere may require 
another suture but this is exceptional The ad- 



Fig 6 — Insertion of 0000, ten day chromic surgical 
gut sutures, double-armed, from within out in diagonal 
positions, thus preparing for a double mattress overlap 
of Tenon’s capsule over the implant Note that the 
four rectus muscles are not included in the sutures 
They retract somewhat but retain their function because 
of their attachments to the investing sheaths of Tenon’s 
capsule 

\ antage of this suture technic is its simplicity, and 
the procedure vas used with little variation by 
Wheeler It does not embarrass the rectus mus- 


cles in their action, as may be the effect if the 
sutures aie placed m the muscles vertically and 
horizontally, di awing them too far forward The 
muscles are attached firmly enough to Tenon’s 
capsule so that they do not slip back if they are 
cut at their tendinous insertions Care must be 
exercised not to include the tarso-orbital fascia 
m the sutures This structure may be recognized 



Fig 7 — The double-overlapping sutures have been 
tied, effectivelv burying the implant The mattress 
sutures of plain surgical gut are shown ready to close 
the conjunctiva 

as a white, rather dense tissue If it is included 
and brought forward, considerable reduction of 
motility w'lll result 

Step 4 Closnie of the Conjunctiva — I have 
found that a single-armed plain gut suture with 
atraumatic needle is excellent for closing the 
conjunctiva A mattress suture slightly everting 
the conjunctiva horizontally is used in interrupted 
fashion Three or four such sutures usually close 
the conjunctival incision efficiently If care is 
not exercised in accurate appositional closure, 
granulations may form, which will delay healing 
If such do form, they are best cut off with scis- 
sors Caustics should be avoided 

DELAYED IMPLANTATION AFTER SIMPLE 
ENUCLEATION OR REMOVAL OF AN 
EYE IN A CASE WITH 
COMPLICATIONS 

In cases in which a definite sinking of the 
upper hd or upper portion of the oibit develops 
after healing it is particularly hard to fit a satis- 
factory prosthesis, for an attempt by the artisan 
to build up the ej^e on top in order to fill out the 
depression does not achieve the desired result at 
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all but only spreads the lids apart and produces 
a decided stare One resort m this situation is 
to use an implant of fat m Tenon’s capsule to fill 
out the depression The technic is well described 
in Wheeler’s memorial volume,^ and it is only 
^ necessary to refer the reader to it 

THE DRESSING AFTER ENUCLEATION WITH OR 
WITHOUT IMPLANTATION 

It IS important to provide hemostats and to 
pi event secondary hemorrhage and transudation 
by proper dressing with moderate pressure A 
small amount of nonirritating antiseptic oint- 
ment or plain sterile petrolatum is placed over 
the closed eyelids Then gauze fluffs are used 
i to fill up to a slight excess the orbital depression 
within the bony orbital margin Then 1 inch 
(2 5 cm ) strips of adhesive tape are applied 
obliquely from the cheek to the forehead, the 


the patient is ready for a temporary prosthesis 
This may well be within ten days to three weeks 
If complications develop, they should be taken 
care of according to indications 

THE PROSTHESIS 

The prosthesis is best fitted by an expert arti- 
san Reform and shell eyes should be such that 
the artificial eye appears slightly smaller than 
the fellow eye If the eye is too large, interference 
with motility and pioduction of stare are com- 
mon The semilunar fold and the caruncle should 
not be inteifeied with, as they are essential foi 
any lifelike expression of the eye 

The experienced artisan can help greatly by 
fashioning an individual prosthesis matching the 
patient’s fellow eye m such respect as the color 
of the ins, the appearance of the sclera and the 
distribution of vessels 



Fig 8 — Closure of the conjunctiva The implant is 
, I in the muscle cone and is covered with four layers of 
‘ j Tenon’s capsule and conjunctiva The socket when 
healed is well prepared for the prosthesis 

re’ 

skin being drawn up so that the pressure will be 
W held After this a piece of adhesive tape is placed 
cci with sticky side out obliquely across the fellow 
eye, and a 2 inch (5 cm ) roller bandage is ap- 
plied firmly, with the turns coming up from below 
j over the side of operation A pad to protect the 
ear is excellent The roller bandage is finally 
reenforced with adhesive tape Pressure sufficient 
to make the dressing efficient in preventing 
.ft hemorrhage is developed as the bandage is fin- 
ite, ished 

Ajtc'i-Cme — ^The dressing is removed after 

^ IS refreshed each second day until 

~ The Collected Papers of Dr John M Wheeler, 
(lit'’ Tork, Columbia University Press, 1939 


Ca7e of the Piosthesis — Any foreign body in 
the conjunctiva will cause secretion of mucus, and 
a glass artificial eye is no exception The glass 
from which the piosthesis is made is porous and 
tends to absorb fluid and material from the con- 
junctiva The surface of the prosthesis gradually 
erodes, roughens and becomes discolored and 
must be replaced This process may be delayed 
somewhat by proper cleaning and polishing, which 
should be done regularly The prosthesis should 
be removed from the socket at night A satisfac- 
tory solution with which to cleanse the prosthesis 
and the socket is one slightly modified from Lan- 
caster’s formula by placing the powder in cap- 
sules as follows 


Bone acid 
Sodium borate 
Thymol 
Menthol 

Oil of eucalyptus 
Menthyl salicylate 


2 00 cc 
22 00 Gm 
015 Gm 
010 Gm 

0 40 Gm (natural oil) 
040 Gm (natural oil) 


Pulverize thoroughly Divide equally into 25 capsules, 
of 15 grams (0 975 Gm ) each Keep reserve capsules m 
a tightly stoppered bottle This powder must be freshty 
and individually compounded for this prescription 

Dissolve contents of 1 capsule m pint (one ordi- 
nary tumbler) of boiling water Bottle and use as an 
eye wash with an eyecup two or three times daily 
Some patients will find a solution of sodium chloride 
or sodium bicarbonate made with 1 teaspoon of the 
powder to 1 pint of sterile water more satisfactory 


SUBSTITUTES FOR ENUCLEATION OF THE EYEBALL 

Conditions of the eye requiring enucleation 
usually do not permit of palliative procedures 
In the face of absolute glaucoma with no vision 
remaining and with a sound or partially sighted 
fellow eye, it is unwise to hazard a procedure 
w Inch may endanger the fellow eye with the pro- 
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duction of sympathetic ophthalmia Filtering 
operations, cyclodiathermy, cyclectomy and other 
procedures, such as opticocihoneurotomy, are not 
without danger in such a situation If the patient 
fully understands the situation, he will more 
readily and gracefully submit to the safer opera- 
tion 

In conditions of a disfigured shrunken or mod- 
erately contracted but quiet eyeball, which is free 
from inflammation and has been so for a reason- 
able time, it may be safe to denude the remains 
of the cornea of its epithelium and to draw over it 
a flap of conjunctiva for permanent covering and 
the fitting of a shell prosthesia If the eye is 
staphylomatous, this should not be done because 
a satisfactory appearance will not be obtained A 
large, protruding artificial e}e will not give a 
good cosmetic effect 

CASES WITH COMPLICATIONS 

In cases m which extension of neoplasm has 
developed and is known prior to enucleation or is 
found at the time of the operation it may be neces- 


sary to revise the plan of enucleation and proceed 
with evisceration of the contents of the orbit 
Immediate grafting of epidermis on the denuded 
walls and remnants of the contents of the orbit 
may be done, with prospects of a complete take 
on bone, periosteum and fat if correct apposition 
of the graft to the underlying bed is secured by 
a proper pressure dressing 

If there have been extensive injury of the soft 
tissues of the orbit and loss of muscle, fat, fascia 
and production of scar tissue, the socket may need 
restoration in part or in full after the enucleation 

SUMMARY AND CONCLUSIONS 

My experience and technic for performing sim- 
ple enucleation of the eyeball and enucleation 
with immediate implantation into Tenon’s cap- 
sule are given in detail Relief and safety for the 
patient and satisfactory cosmetic results have 
been achieved for patients whose misfortune it is 
to be forced to submit to removal of the eyeball 

708 Park Avenue 
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PRECISIONAL ERRORS IN MEASUREMENT OF 
SQUINT AND PHORIA 
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The purpose of this paper is to examine the 
degiee of precision obtained with the various 
methods of measuring phoria and squint It is 
not its purpose to suggest what degiee of pie- 
cision should be sought , rather, it attempts to 
show how far present methods may be relied on 
Incorrect diagnoses of anomalies of the extra- 
ocular muscles can lesult from lack of attention 
to certain facts of geometiy which piofoundly 
influence such measurements It is our belief 
that a higher degree of pi ecision in the measui e- 
ment of squint and phoiia will reveal infoima- 
tion not precisely obtainable with piesent 
methods 

Three factois comprise the enors in piecision 
in any measurement 

1 Inheient erior in means oi method 

2 Human eiroi in obseivation and manipula- 
tion 

3 Eiroi in degree of lepioducibiht), as m 
high piecision deteimmations of weight oi size 
of an object m which an aveiage of vaiying 
lesults IS necessar> 

The pioperties of the human mechanism aie 
seldom constant enough to make the eiioi m 
leproducibility a seiious factor, hence only the 
inherent and the human eiroi s will be con- 
sidered 

While it IS not always important to measure 
a single deviation with high piecision, it is abso- 
lutely essential that good piecision attend 
measurements which will be compaied with one 
another foi the purpose of diagnosis of anomalies 
of the vaiious extiaoculai muscles The follow- 
ing data, which may be expressed in an} unit, 
illustiate the manner in which a small eiioi 
may be magnified when a comparison is made 
betueen two measui ements 

1 50 with a -f 10 per cent error is actually 45 

2 40 with a O error is actually 40 

3 51 wuth a -j- 2 per cent error in actuall}’^ 50 

4 47 w'lth a O error is actually 47 

Now, if 1 is compared with 2, the difference 
IS 10, but with an eiror of 50 pei cent If 3 
IS compaied with 1, the difference is 1, with an 
Cl 1 or of 500 per cent If 1 is compared w ith 4 


the difference is 3, but with an error that is 
wrong even in sign, for 4 is actually 2 units 
larger than 1, wheieas even with 90 per cent 
precision in measurement of 1 the reverse con- 
dition appeals to exist Thus the need for a 
fairly high degree of precision in measurements 
foi comparison should be apparent 

It IS beyond the scope of this papei to illus- 
trate further the theory of significant figures 
The point which must generally be lemembeied 
111 connection wnth the measui ements of phoiia 
and tiopia is that a comparison of two measui e- 
ments differing fiom each othei by an amount 
equal to, or less than, the piecisional error in 
those measurements is absolutely and completely 
without meaning and can lead to mcoiiect and 
invalid deductions When the differences aie 
larger than the precisional eiror by a small 
amount, the compaiison has quahtati-ve but no 
quantitative significance 

Squint IS a manifest diiectional deviation from 
the position of a noimally functioning ej'e 
Phoria IS an oveicome tendency toward such a 
directional deviation The direction and amount 
of this deviation fiom the position of bmoculai 
fixation are sought m measuring ocular devia- 
tions Berlin first showed that rotation of the 
eye is not about a fixed point, but his and sub- 
sequent work indicates the variation from a 
fixed point to be so small that the enor intro- 
duced hy such an assumption is insignificant 
All methods herein consideied aie based on the 
assumption that lotation of the eye is about a 
fixed point 

Foul past and curient means of measui ing 
squint and phoria wall be considered ( 1 ) prisms, 
(2) major amblyoscopes, (3) perimeters and 
(4) the Hirschberg method One new means 
will be analyzed, the (5) Quereau-Putnam 
Tropophoi onieler 

PRISMS 

INHERENT ERRORS 

Due to Change in Eff activity of Pi isms 
— To gne a true measurement, a prism would 
have to be effectn e or perform its displacement. 
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at the center of rotation of the eye Since this 
IS impossible and the displacement of the visual 
line must occur outside the eye, the resulting 
change in effectivity is an inherent ei ror m 
prism measurement Since this change m eftec- 
tivity IS caused by the necessity of using the 
pi ism awav from the center of rotation of t'^e 
eye, it might possibly be termed a decentering 
error It is of real impoitance in determining 
large degrees of squint, especially for near point 
measurements 

The nature of this eiror is diagrammatically 
shown in figure 1 It can be seen that the 
deviation of piojection CA from FA is the actual 
angle of squint However, lay FP must deviate 
from FA in order to meet the visual line and 


F 



tiMty 

fall on the macula The prism measures angle 
FPC, which IS larger than the actual angle of 
squint {FAC) by angle e This difference 
between the angle of actual squint and the angle 
of measured squint is tlie error due to change 
in effectivity It is apparent that movement of 
the fixation point closei to the eye increases 
the error, and movement away from the eye 
reduces the error until at distant fixations FP 
IS substantially parallel to FA, reducing the 
error to practically zero It is further apparent 
that the error vould increase as the prism is 
mo\ed away from the eye along AC and, finally, 
that the greater the actual angle of squint (FAC) 
the greater will be the eiror 


The mathematical considerations follow 
Dp = Da — e 

making 

e == Dp — Da 

Since error is the difference between the mea- 
sured and the actual angle of squint, 
e = error in effectivity 
Consider the magnitude ot this error 

sm Dp =-f~ 

Hence FC = FP sin Dp (1) 

Also sin Da =-^§- 

Substitutmg (1) sin Da — 

Also 
making 


AF 


MP 


Substituting (2) m (3) MP 
But 


sm Da — 

MP = AP sm Da 

AF X FP sm Dp 


AF 


( 2 ) 

( 3 ) 

( 4 ) 


sm e 


MO 

FP 


which, from equation 4, makes 

AP X FP sm Dp AP bin Dp /CN 

sm 6 FP y, AF AF 

While equation 5 expresses the exact size of 
this error, a faiily close approximation is pos- 
sible, since in the angles normally measured with 
prisms the trigonometric sine function is nearly 
proportional to the angle 
Thus an approximation of equation (5) is 

AP 

eiior == prism-measured angle X-;^’ 
making 

^ jQQ dlst^nce from center of eye to outer face of prism 

/o error distance from center of eye to fixated object 


Actual squint = Dp — • Dp X % error 
Thus, the angle measured by a prism is always 
larger than the actual angle of squint, and the 
error is a function of the following 

1 Measuied angle of deviation 

2 Distance of outer surface of prism from 
centei of eye 

3 Distance of point of fixation from center 
of eye 

Suppose an esotropia of 50A is being mea- 
sured by the prism and cover test with a fixa- 
tion light at 13 inches (33 cm ) A 25A prism 
IS held base out before each eye Suppose little 
attention has been given to holding the prisms 
as close to the eye as possible and that the 
distance from the center of rotation of the eye 
to the outer surface of the prism is 2 inches 
(5 cm ) Applying the formula for the percen- 
tage error, the error is found to be IS per cent, 
or about 7 7A The esotropia for near vision, 
then, IS actually only 42 3A Further, suppose 
the same 50 A measurement is made with the 
fixation light at 20 feet (6 meters) Applying 
the aforementioned formula, the error is found 
to be a negligible 0 8 per cent The squint is 
actually greater for distance than for near vision, 
the primary cause probably being a divergence in- 
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sufficienc}^ , but the prism measurement will not 
show this unless the eiior in pi ism effectivity 
has been accounted foi Had the pi isms been 
held so that their outer faces were the unusually 

DISTANCE INCHES EYE CENTEP. ~X> PRISM OUTEP, FACE 



Fig 2 — Percentage error due to change in prism 
effectivity 


9 6 pel cent Figare 2 shous the peicentage 
of eiior plotted against the fixation distance 
at a pi ism distance of 1 inch This is an almost 
minunum pi ism distance and is well below the 
aveiage noimally used The contours of the 
face aie likely to cause increased prism distance 
fiom the centei of rotation of the e}e in mea- 
suimg in the cardinal diiecticns over that em- 
ployed in measuring in the eyes fiont position 
The eiror becomes a laige factoi in measuiing 
a pronounced veitical deviation comb ned with a 
lateial tropia when a thick pi ism may be held 
base up or base down oser a thick prism held 
base in or base out In this case the prism 
distance is measured along the visual line from 
the centei cf lotation of the eye to the o.ter 
surface of the outei pi ism 



Fig 3 — Diagram of oblique binocular vision 


small distance of 1 inch (2 54 cm ) from the 
center of rotation of the eye the error would 
have been about 7 5 pei cent, oi almost 4A 
Had the fixation light in the first example been 
1 sed at 16 inches (40 cm ), rather than 13 inches, 
the eiroi would have been 

Figure 2 indicates the peicentage eiior due 
to change in prism effectivity showing the effect 
both of fixation distance and of distance from 
the center of rotation of the ei^e to the outer 
face o'” the pi ism at which deviation occurs 
when the pi ism is held in the Prentice position 
At a fixation distance of 13 inches and a prism 
distance of 1 inch the error is 7 7 per cent 
but an increase cf the prism distance b\ only 
/4 inch (0 64 cm ) will increase the error to 


False Hyperphoria in Oblique Di) actions — 
There is an important geometric factor con- 
cerned in measurement of vertical ocular devia- 
tions in the four oblique directions When bath 
eyes look dotvn and to the left for example, in 
binocular fixation of a target at a near fixation 
distance, the visual line of the left eye is de- 
pressed a greater number of degrees below the 
honzontal plane than is the visual line of the 
right eve The reason for this is the greater 
fixation distance of the right e}e due to the 
Hteral separation of ihe eves Since the target 
distance beloxv the horizontal plane is common 
to both eyes, the difference in fixation distance 
n-.cessitates different angles of depression Hear 
points obliquely viewed in binocular fixation re- 
quire the eyes to be elevated or depressed at 
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diffeient degrees above or below the horizontal, 
the eye nearest the target always being elevated 
or depiessed the greater amount 

This can be illustrated in an exaggerated 
mannei by supposing that the left eye is fixing 
on an object straight ahead at a distance of 
65 mm from the centei of lotation of the eye 
Further, suppose that the intei pupillary dis- 
tance IS 65 mm The right eje would be ad- 
ducted 45° Now as the fixation point is swung 
upward about the center of rotation of the left 
eye, the \ ariation in lateral dii ection that existed 
with the eyes looking straight ahead begins to 
he transferied into vertical deviation, until the 
left eye would be elevated 90° but the right eye 
would be elevated only 45° above the horizontal 
The geometiic considerations as they concern 
measuicT'ent of hj^perphona and h\pertiopia 
aie diagrammatically shown in figure 3 

Figure 3 IS a front isometric diagiam of 
binocular vision downwaid to the left Ihe 
Mew faces the eyes Fixation is on F^, which 
lies in horizontal plane H The ejes aie in 
vertical plane V All lines lying m planes H 
and V are shown as solid and are in true length 
Lines not in these planes are shown as lines of 
•dashes and are not in true length True pro- 
jections, in which all lines are shown in tiue 
dimension, are shown at the right 

In binocular viewing of Fj, LF^ is the visual 
line of the left eye, and RF^ is the visual line of 
the right eye Right triangles RAFi and LFF, 
are in vertical planes, including the coriespond- 
ing visual lines In the true projections of these 
triangles, it can be seen that the angles of de- 
pression below the horizontal for the two eyes 
when fixing F^ are different and the difference 
IS measured by angle F It is also apparent that 
the distances from the fixation point to the two 
eyes differ by RT 

Now if the left eye is the fixing eye and the 
Tight eye is covered, the latter may keep the 
same position, but it is more probable that a 
small, and normal, diverging movement will 
■occur Near point exophorias up to 8A are 
normal This normal exophoria lesults from 
the fact that focusing functions of an eye are 
not rigidly related to the convergence mechanism 
Thus, the covered right eye assumes a position 
as though it vere fixing a point farther awaj’’ 
than the actual target but in the direction estab- 
lished by the fixing eye The right eye will 
now have a position as though it n ere fixing F™, 
which lies in a continuation of Ausual line LFj 
It can be seen in the diagram that m changing 
from fixation on Fj to a position equivalent to 
fixation on F„, the right eye has moved not only 
laterally but slightly downward The vertical 


movement has in the past been either unknown 
or not reckoned with 

The vertical component of the diverging move- 
ment of the coveied eye is shown in the true 
projection as angle F^ RF„ This is a source 
of error in the use of the jirisin and Maddox 
lod m measurements of hyperphoria in oblique 
directions when normal exophoria exists The 
prism or Maddox rod is normally held to give 
horizontal displacement and does not account 
for this natuial vertical component of motion 
that occurs in the oblique directions If abnor- 
mal lateral phoria is present, serious error is 
possible 

The visual line of the right eye has shifted 
along FjC The projection of the Maddox rod 
held so that the line appears straight and level 
to the patient intersects plane H along line 
ALFjX This projection is above the visual line 



Fig 4 — Axes for rotation of prism in assuming various 
positions used in measurement 

RFz, wdiich makes the Maddox rod appear above 
the target F^ as view'^ed wuth the fixing eye An 
erroneous geometric left hyperphoria is thus 
indicated as a deviation of the ocular muscles 
which m fact does not exist The Maddox roc 
IS a continuous pi ism A single prism displac- 
ing the visual line horizontally shifts the projec- 
tion of the target along the same line as doe; 
the Maddox rod, resulting m the same error 
It is interesting to note at this point that i 
the right eye moved lateially onlj', and main- 
tained the same angle of depression as in fixing 
Fi, the visual line would cut plane H along ^ 
circle shown as O, the center of which would 
be at A The visual line of an eye depressed 
or elevated at any angle below or above the 
horizontal will describe a right cone on hori- 
zontal movement 



PUTNAM-QUEREAU— MEASUREMENT OF SQUINT AND PHORIA 


11 



FJo S — False hyperphoria in an oblique direction A, usual manner of holding prisms or the Maddox rod 
in which displacement is horizontal, making the Maddox image hne appear level Light from Fi is changed by 
the Maddox rod to a plane which is projected outward by the eye as plane M and which is seen on edge as 
a lei el line In oblique directions level plane M does not coincide with plane E, which contains both visual 
lines LFi and RFt In cases of exophona RFi moves outward and slightly downward in plane E to RF- This 
makes Maddox hne MFiX appear above the light and results in an erroneous diagnosis of left hyperphoria 
which actually does not exist A prism held to give horizontal displacement leads to the same false diagnosis’ 
B, manner of holding prisms or the Maddox rod to avoid a mistaken diagnosis of left hyperphoria In this 
position the projected Maddox plane coincides with plane £ and does not appear le\el to the' patient When no 
pathologic hyperphoria exists, the right visual hne RFi will now move to RF: along MFjX, making the Maddox 
image line appear to pass through the light in cases of lateral heterophoria 


C and D, method of tilting the Maddox rod or prisms to give correct displacement in plane £ Two move- 

m^ts are necessary Movement 1 From vertical position (/) rotate the Maddox rod about horizontal axis 

until It IS perpendicular to plane E Movement 2 Rotate the Maddox rod about its now tilted vertical axis 

sSl perpendicular to a line from tlie eye to the fixation light For prisms the surface nearest the eye 

tio ^f ^ ? ^ Maddox rod If the first movement is about the vertical axis, the incorrect posi- 
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Actually, prisms can be held to shift the target 
along line CE, thus avoiding the error of a 
geometric hyperphoria Rather than being dis- 
placed horizontally, the visual line should be 
displaced or bent in the plane of fixation, as 
determined by the fixation point and the centers 
of the two eyes This is accomplished by keep- 
ing the X and Y axes of a prism, shown in 
figure 4, in the plane of fixation, as previous!) 
indicated Likewise the Maddox rod held ver- 
tical to this plane will give the proper directional 
displacement to avoid error, although it will not 
appear level or horizontal to the patient 

Depending on the amount of exophona present 
and on how far into the oblique direction the 
measurement is made, false hyperphoria of vai ) - 
ing amounts will be noted, as follows 


False Hyperphoria Present 


Direction of 
Near Fixation 

Up-left 

Up-nght 

Down-left 

Down-right 


In Exophona In Esophona 
Right hyperphoria Left hyperphoria 
Left hyperphoria Right hyperphoria 
Left hyperphoria Right hyperphoria 
Right hyperphoria Left hyperphor.a 


It will be noted that if esophona is present the 
false hyperphorias will be reversed Obviously, 
when neither exophona nor esophona is present, 
there is no error The nature of false hyper- 
phoria can be further illustrated in a simplified 
manner, as in figure 5 The amount of false 
hyperphoria that can be measured by use of 
prism, Maddox rod or nearly opaque red glass 
can be judged from the following example 
A patient whose pupillary distance is 66 mm 
and whose left eye is fixing down at 30° and 
out at 25° on a point 15 inches (38 1cm) distant 
will show a false left hyperphoria of 2 A when an 
exophona of 8A exists If an abnoimal exo- 
phoria of 17A exists, the false hyperphoria will 
be 4A Unless the Maddox rod or pi ism is 
held so as to avoid this false hyperphoria when 
measuring in the cardinal oblique directions, the 
hyperphoria measured may be greater or less 
than, or even opposite in direction from, the real 
pathologic hyperphoria It is interesting to note 
tliat in the example just cited binocular fixation 
requires the right eye to be depressed 27 7° (as 
compared with depression of the left eye of 30°) 
and that the right eye is 16 2 inches (41 2 cm ) 
distant from the fixing point 

Variable Size oj the Prism Diopter — The true 
unit of rotational movement is the arc degree, 
but since employment of prisms is a common 
method of measuring squint and phoria the prac- 
tice of using prism units (the tangent prism 
diopter) IS rather prevalent The prism diopter 


IS based on a system which makes it a constant 
unit of displacement, but when it is somewhat 
invalidly used as a unit of rotational deviation, 
it becomes a variable unit This is because a 
unit of displacement at a larger deviation requires 
less angulai rotation than at smaller deviations 
Figuie 6 shows the changing value of the prism 
diopter when used as a unit of rotational devia- 
tion The value is given m terms of the arc 
degree which is a true unit of rotational devia- 
tion 

In the pi ism range of 30 A (16 7°) the value 
of the prism diopter decreases fiom 0 576° to 
0 525°, or approximately 10 per cent Because 
of this ten times 1 A is not 10 A, noi is 20 A 
added to 20 A equal to 40 A An angle of 21 8° 
could be measured with one 40A prism or with 
two prisms of 19 3A each, totaling 38 6A This 
results in a 3 5 pei cent error At larger angles 
the error becomes increasingly greater 



Fig 6 — Value of the diopter at varying angles of 
deviation 

Normal usage in measuring large angles is 
helpful A squint measured with two 25A prisms 
IS called a 50A squint The angle is actually 
281°, or 53 3A, but the practice of adding the 
separate measurements i educes the erior icsult- 
mg from the vaiying unit The prism dioptei 
is roughly 0 5 arc degree Unless this assump- 
tion IS used in determinations, it is not a source 
of erior The sole souice of error is in the 
variation of the value of the prism diopter when 
used as a rotational unit That such a system 
of measuring angular deviation of the eye is 
subject to inherent error is obvious While 
errors of the magnitude encountered in this 
system are not always significant, their presence 
should be recognized if not actually accounted 
for They are of sufficient magnitude to affect 
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conclubions drawn from measurements for com- 
parison 

HUMAN ERROR OF MANIPULATION 

Vaiiahle Pnsm and Tajgct Distances — The 
human enor of manipulation can greatly affect 
the inherent eiroi in eftectivity The distance 
of the pnsm fiom the eye can easily vary from 
one measuiement to another The size of the 
erioi and the eft'ect of pnsm distance vcie 
lointed out previously Likewise, the distance 
of the fixing object, such as a small light, may 
easily lary a few inches In this way, the 
human error is again injected into the erroi 
in eftectivity, to a degree pieviously shown in 
figure 2 Figure 7 is a diagrammatic illus- 
tiation 



Fig 7 — ^\^anation of error in effectivity with chang- 
ing prism and fixation distances 

Another factor in pnsm measurement is the 
human error possible m measuring in the caidinal 
directions While measurements of squint and 
phona in any of the cardinal directions are in 
the field of action of the various ocular muscles, 
It IS important to know how far into the field 
the measurement is being made if the results 
are to bear good quantitative significance It 
IS not easy to judge the exact angle of a target 
from the horizontal and vertical planes 

Changes oj Pusm Stiength with Rotation — 
Still another human error m manipulation is 
found m the error due to variation of the pnsm 
from its theoretically proper position Rotation 
about the Z axis (fig 4) is the most serious 
variation affecting precision A most thorough 
and searching treatment of this by Dr Le Grand 
Hardy ^ is concurrently published with this paper 
It completely covers the serious errors encoun- 
tered in rotation about the Z axis 
^ Rotation about the F axis tends to rotate 
' the bending plane and thus to turn horizontal 
bending into vertical bending A prism held 

1 Hardy, LeG Clinical Use of Ophthalmic Prisms 
(l^tctnc), Arch Ophth , this issue, p 16 


base in or base out before the eyes can be 
lotated through 5° without appreciable effect on 
the lateral measuiement How^ever, the prism 
IS in a position to affect maximally the vertical 
component of bending If a lateral correction 
is made prior to measuung a vertical deviation, 
then veitical axes pass through the centers of 
eiror in the vertical measurement This can 
easily be showm by holding a Maddox rod m 
fiont of the eye boiizontally A 20 A prism 
IS held base in before the same eye, and, with- 
out the Maddox lod being moved, the pnsm 
IS lotated slightly Without considerable ci^e 
in holding compensating jinsms, eiror up to 2 A 
can easily be injected into the measurement 
being made at right angles to it 

Rotation about axis X (fig 4) causes an 
insignificant eiior, although there is some effect, 
as can be demonstrated by viewung a vertical 
straight line, such as a dooi frame, through a 
pnsm held base m or base out If the viewer 
IS within 6 feet ( 182 8 cm ) of the door, the 
fiame wall appear bowed, as the result of dif- 
ferent angulai passages thiough the prism as 
he looks from the top to the bottom of the door 

AMBLYOSCOPES 

Measurement of tiopia and phona with any 
of the various modifications of the amblyoscope 
does not involve any inherent precisional erroi s 
However, in practice, their vertical axes are 
usually placed w^ell forward of the center of 
rotation of the eye in oider to accommodate 
csotiopia Unless these axes aie placed forwaid 
of the center of rotation of the eye, the leflectmg 
mirrors oi prisms interfere wnth one another 
or with the nose This forw'ard position of the 
axes introduces a decentermg eiroi, oi eiror 
in eftectivity, exactly in the manner previously 
explained with prisms At distance fixations 
the error is of no consequence, but at near points 
of fixation this practice is the source of sub- 
stantial and significant error 

The human enor m observing scale readings 
should not be significant if they can be read to 
0 25°, or ^A 

There is a souice of human error on the part 
of the patient in measurement with amblyoscopes 
The use of lenses to create an artificial fixation 
distance does not bring into play the psychic 
factors affecting the conception of distance 
Thus, when the psychic sense of distance is 
strong, considerable variation in lateral measui e- 
ments will occur, introducing precisional errors 
of variable, unpredictable and indeterminate mag- 
nitude 
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PERIMETERS 

Perimeters are primarily designed to measure 
the field of vision For this reason they are 
almost univei sally made to give readings or 
data in the polar coordinate system, which is 
most desirable m perimetry This limits the 
direct reading of lateral tropia to the honrontal 
plane and the direct reading of vertical tiopia 
to the vertical plane directly m front of the 
measured eye Aside fiom direct readings in 
these limited directions, considerable mathe- 
matical computation must be made to determine 
lateral and vertical tropias This is necessar}' 
to determine vertical or lateral deviations fiom 
polar coordinate data 

No inherent errors are encountered if the 
nonfixmg eye is kept m the center of the mea- 
suring arc to avoid a decentermg error How- 
ever, considerable ingenuity is necessary in choos- 
ing- target positions so that the proper reference 
position for the nonfixmg eye is known While 
the perimeter is admirably suited to measurement 
of the visual field, this instrument is practically 
useful in the measurement onh of lateral tropia 
m the horizontal position As the instrument is 
generally used, the degree of precision obtained 
IS not sufficient to w ai rant deductions from com- 
parative measurements foi instance, a compari- 
son of measurements for neai and distant fixation 

HIRSCHBERG REFLEX METHOD 

The Hirschbeig method is particularly useful 
m measuring tropias m very young childien 
when more accuiate methods are not practical 
It IS also useful for patients who do not have 
central fixation m the squinting eye and wliose 
squint must be measured objectively 

When the squint is to be measured at the 
near distance, the patient fixes a light held at 
33 cm m front of his fixing eye The exam- 
iner’s eye is placed behind the hght and in line 
with it and the patient’s squinting eye The 
position of the hght reflex on the squinting eye is 
then noted Each millimeter of displacement of 
the hght reflex from the center of the cornea of the 
squinting eye equals 7° of arc An approximate 
allowance for the angle k as observed in the 
fixing eye should be made 

If the position of the reflex can be measured 
by a millimeter rule, the precision of the measure- 
ment IS slightly over 0 5 mm In the case of 
young children who will not permit a rule to 
be placed in front of the eyes, the examiner 
must judge the distance of the reflex from the 
center In this case judgment to within 1 mm 
is all that can be expected, and hence the preci- 


sion is not better than 7° When a rule can 
be used, the precision is about 5°, or certainly 
no better than 4° 

The measurement at distance fixation is the 
weak point m the Hirschberg method The 
average convergence at near point fixation is 
about 10° In measuring at distance fixations 
a new reference hght position must be used, or 
this 10° becomes a source of error, causing the 
measurement of a convergent squint to be 10° 
less, and that of a divergent squint 10° more, 
than the actual value To avoid this, either the 
distant object must be the source of hght for 
the corneal reflection or a near hght must be 
shifted into a line connecting the squinting eye 
with the distant object It is difficult to insure 
proper fixation for a child at distance with the 
examiner’s head so close to the line of fixation 
The precision of the Hirschberg method at dis- 
tance is not better than 7 or 8° of arc There- 
fore, comparisons with near point values for 
tropia contain a precisional error of 11° to 14° 

THE QUEREAU-PUTNAM TROPO- 
PHOROMETER 

The present understanding of the action, func- 
tions and motivations of the ocular muscles has 
advanced to a point which makes eriors of the 
magnitude just mentioned a seiious shortcoming 
in diagnosis Efforts towaid the end of reduc- 
ing piecisional error to a minimum in the mea- 
surement of tropia and phoria led to develop- 
ment of the Quereau-Putnam Ti opophorometer " 
This instrument is without inherent error Its 
targets move spherically about each eye’s center 
of rotation, and actual distance, both fai and 
near, is used in fixation, instead of the illusion 
of distance These features are combined in 
an instrument designed to be used with the cover 
test for the best possible elimination of the ten- 
dency toward fusion 

The human eiror of manipulation is present 
in adjusting the head and the instrument to their 
proper positions With such an instrument the 
interpupillary distance can be adjusted to within 
1 mm Vertical adjustment can be made to 
within 1 mm , and forward or backward adjust- 
ment, to within 2 mm With ordinary care 
maximum deviation of the sphere center from 
the center of rotation of the eye will not exceed 
3 mm and will average under 2 mm This is 
a source of decentering error too small to affect 
significantly any measurement even at the near- 
est fixation distance that may be desiied, being 

2 Quereau, J V, and Putnam, O A Quereau- 
Putnam Tropophorometer, Arch Ophth 33 28 (Jan ) 
1945 



15 


PUTNAM-QUEREAU— MEASUREMENT OF SQUINT AND PHORIA 


under 1 per cent at a fixation distance of 12 
inches (30 48 cm ) Scales can be read to 0 25°, 
and the instrument affoids a means of knowing 
precisel> how far into the fields of action of 
^the oblique and rectus muscles each measure- 
ment IS made 

CONCLUSION 

A knowledge of the degree of precision and 
of error inherent in vaiious methods of mea- 
suiing squint and phoiia discussed in this paper 
and of the means of compensating foi them will 
increase the accurac} of diagnosis of anomalies 
of the extraoculai muscles These errors and 
the means of compensating for them ma} be 
summarized as follo^^s 

1 The eiioi in effectivit} in prism measuie- 
ments is the angle formed by a line from a 
fixation point to the center of rotation of the 
eye and a line from the fixation point to the 
outer surface of the prism at a point such that 
after refraction it r\ill coincide uitli the visual 
line of the eye 

For small measurements, the error m effec- 
tivity may be sufficient!) minimized by (1) 
holding the muscle light at least 16 inches (40 6 
cm ) ana) from the patient and (2) holding 
the prism as close to the eye as possible 
,5 Foi laige measuiements (25A and over), the 
' erroi m eftectivity may be compensated for by 
subtracting the erroi in effectivity from tlie mea- 
sured deviation in which 

„ distance from center of eje to outer face of prism 

% error = 100 -r— j ^ 3 — 7 

distance from center of eje to fixated object 

2 False hyperphoria in the oblique directions 
IS measured when either exophona or esophona 
exists and the measurement is made at near fixa- 
tion distance 

^ (a) For prisms, the error in diagnosis due 

to false hyperphoria can be avoided by ( 1) rotat- 
ing the laterally measuring prism slightly around 
Its horizontal axis (X, fig 4) until its near 
(inner) surface is perpendicular to the plane of 
fixation (movement 1, fig SC and D), then 
(2) rotating the tilted prism around its vertical 
axis (Z, fig 4) until the neai surface is per- 


pendicular to the poitioii of the visual line from 
eye to pi ism (movement 2, fig SC and D) 

(b) The Maddox rod should be tilted exactly 
as for the near stiiface of a prism which is cor- 
recting the lateral deviation, as pieviously de- 
sciibed When this is done, the line foimed 
by the Maddox lod will not appear horizontal 
(oi level) to the patient The patient will see 
the line tilted so that its nasal end is lowei 
than the tempoial end when measuiements are 
made below the hoiizontal plane, and its nasal 
end is liighei than the temporal end when mea- 
surements aie made above the horizontal plane 

(c) The red glass cannot be held so as to 
compensate foi the false hyperphoria in oblique 
directions It can be used accurately only when 
no esophona or exophona exists, for then there 
will be no false hyperphoria The red glass 
has accuracy in the horizontal and vertical planes 
but not in the oblique diiections 

3 Variations m the size of the prism diopter 
unit need not be considered a serious source of 
eiioi This is because the practice of employing 
two prisms of modeiate size and adding their 
dioptiic power, instead of using one very strong 
prism, effectively minimizes the eiror due to the 
variation in the value of the prism dioptei unit, 
which IS serious only in large prisms 

4 Vaiiation in prism and taiget distance from 
one examination to another is a souice of erroi 
unless a record is kept of the distances used and 
these distances aie kept constant 

5 Change of pi ism strength wnth rotation 
may be minimized by strict observance of the 
Prentice position or by eirmg on the side of 
the split position ^ 

6 Amblyoscopes have a large decentering 
error when set foi near point measurement unless 
their vertical axes pass through the centers of 
rotation of the eyes 

7 Perimeters and the Hirschberg reflex 
method are useful only for gross measurement 
of lateral tropia 

Dr LeGrand H Hard> made helpful suggestions 
and corrections in the preparation of this manuscript 

206 North Fifth Street (Dr Quereau) 



CLINICAL USE OF OPHTHALMIC PRISMS (METRIC) 
Le grand h hardy, m d 

NEW YOEK 


In a previous report ^ the origins and develop- 
ments of the present systems of numbering 
ophthalmic prisms were discussed, and attention 
was called to three important facts 

1 The power of prisms frequently departs 
unjustifiably from reasonable manufactur- 
ing standards 

2 Diffeient units of powei are used, but the 
unit used is rarely indicated on the label 

3 Enormous errors are introduced in using 
strong prisms unless careful precautions are 
taken respecting the position m which the 
prism IS held and the unit used 

Both the Dennett ^ system of utilizing the 
prism centrad (v) as a unit and the Pi entice 
system ® of utilizing the prism diopter ( A ) as 
a unit require that all lefractive effect must take 
place at one suiface This condition is violated 
more frequently than it is observed in clinical 
practice I have matched many ophthalmologists, 
teachers as veil as students, m making tneii 
measui ements of squint, and the usual pioceduie 
IS to hold the prism between thumb and fore- 
finger m such a position that the altitude of the 
prism IS roughly in line with the foiefingei, and 
it IS this line which is held appioximately nor- 
mal, or at right angles, to the optic axis of the 
deviating eye (X axis, fig 10) 

To simplify the discussion, I shall call this 
position the “split position” (the visual line of 
the eye is normal to a line splitting the apex 
angle of the prism), and the puipose of tins dis- 
cussion IS to analyze the eriors introduced into 
measurements by improper positioning of the 
metric pi;ism 

Accepting for the moment the prism diopter as 
the operational unit of strength of the prism and 
Ignoring the Prentice postulate that all effect 
must take place at one refractive surface, one 
may consider how deviations trom this position 
affect the apparent power of the prism 

From the Knapp Memorial Laboratories, Institute of 
Ophthalmologv, Presbyterian Hospital 

1 Hard> , L H , Chace, R R , and Wheeler, M 
Ophthalmic Prisms Corrective and Metric, Arch 
Ophth 33 381 (May) 1945 

2 Dennett, W S A New Method of Numbering 
Prisms, Tr Am Ophth Soc 5 422, 1889 

3 Prentice, C F A Metric System of Numbering 
and Measuring Prisms, Arch Ophth 19 64 and 128, 
1890 


Seven fixed positions immediately become ap- 
parent 

1 The position of maximal deviation (e = 
90°), in which the emergent ray just grazes 
the surface of the prism 

2 The position of the maximal deviation 
(i = 90°), corresponding to position 1, in 
which the entering ray just giazes the sur- 
face 

3 The position of minimal deviation, in which 
the prism exerts its least effect In this 
position the ray inside the prism travels at 
right angles to a line bisecting the apex 
angle , i e , in a symmetric prism the ray 
inside travels parallel to the base (c = i) 

4 The Prentice position, in wdneh the entering 
ray meets the first surface of the prism at 
right angles (i = 0°) 

b The Prentice position, corresponding to 
position 4, in which the path of the ray is 
reversed In this position the emerging ray is 
perpendicular to the last surface (c = 0°) 

6 The “spilt position,” in w'hich the entering 
ray outside the prism is traveling on a line 
at right angles to the line bisecting the apex 
angle This is the position in which 
prisms are usually obseived to be held 

(^=^) 

7 The leverse of the split position, in wdiich 



Measurements of tw'enty sets of prisms w'ere 
made in all these positions and checked against 
calculated values, to pioduce the accompanying 
charts and table 

The followung formulas w'^ere derived for the 
powers of deviation (8) of various prisms held 
in these positions All formulas weie derived 
directly fiom Snell’s law (n sm n = n' sm r), 
using the index of refraction of glass as a' = 
1 523 This index, by leverse calculation w'as 
made a basis for checking on the accuracy of 
measurements 

The foimula for maximal deviation (8 ina\) is 
8 7 iiar = sm”^ Ji' sm (a — C) 90 — a (1) 
The formula for minimal deviation (8 mm) is 
8 Jinn = 2 [sm~^ (ji' sm-|-)] — a (2) 
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The formula for deviation in the Prentice posi- 
tion (S p)eut) IS 

8 p)cnt = sn\~'^ n' sin a — a (3) 

The formula for deviation in the split position 
(8 sphi') IS 


1 


y Sin Ov 

• 

8 spill = sm~^-l 

n' sm 

a — Sin~^ ( 2 ) 

V 


' n' ' , 



(4) 

Where 8 = angle of deviation, in degrees 
a = apex angle of prism 
C — critical angle of glass with index 
1 523 = 41° 2' 

All Pf these foimulas may be derived from 
elementary trigonometric procedures, but since I 
have noticed that most ophthalmologists are 
averse to anal 3 ^zing mathematical formulas, I 
shall gi\e the elementar}^, step by step derivation 
of only the last, and new, position 





1 — The split position of a prism, tlie position 
usually used in measuring squint 

In the prism PMK (fig 1) one needs only to 
know the values for 7, j, and e to get the value 
for 8, which is expressed m the general prism 
equation 

h = i e — a (5) 

Now 7 ~'Y 

since the sides of t are perpendicular to the 
sides of-|- 

From Snell’s law n sin ? = n' sin r 
and since n = I and 7 =-f- " 

sin-y= v' sm r, or sin i = 2 _, or 

Jl' 

( sm a \ 

J.) ( 6 ) 


To obtain 7„ 

The sum of the angles in the quadrilateral 
LMNO = 360° . L = 90° and N = 90° 
Theiefore a -{- 0 = 180° 
and r -f- 0 -f- 7^ = 180° (sum of internal 

angles of triangle) 

Hence r 0 = a 0 

Hence i" = a — ; 

And, substituting the value for i from (6) 

==i fl — sin~^ { i) (7) 

«' ' 

To obtain c 

n sin e = n' sm 
and since n = 1 


sin c = n' sm u, or c sin~^ v' sm 7 , 
e = sm“^ 7i' sm (8) 

To obtain 8 

Since S = 7 c — a (equation 5) 
and 7 ==~ 

S=— — a = e 

And since e = sm~^ n' sm 
and i, — a — 7 

e = sin“i [n' sm (a — 7 ) ] 
Substituting (6) for r 


sm 


— 1 


77 sm 


sm' 


( sm a V 


8_.-f 


From 

substituting value for e, just derived 


8 = siii~^ 


77 sm 


( Sin a V 

T ) 

n' ' 


which is equation 4 for 8 split 

The accompanying table gives the values for 
the apex angle (a) of prisms from 1 A to the 
theoretic limit (115 A) of prisms m the Prentice 
position 

From the table the value for the apex angle 
(a) corresponding to any value for the prism 
(A) maj'’ be taken to be used m formulas 1 to 4 

Figures 2 to 7 inclusive illustrate deviations 
produced by a 40 A prism ( 71 ' = r523) wdien 
held m the various positions The data from 
the table are illustrated in figure 8 as a dotted 
line From this graph it may be seen that 
whereas up to about 20° the apex angle (a) and 
the deviations produced with the prism held 
m the split position and in the Prentice position 
are m substantial agreement, beyond this point 
they diverge widely The power m the Prentice 
position departs from the power m the position 
of minimal deviation and wuth increasing rapidity 
approaches the maximal power The power m 
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the split position is much less aberrant, but it, How does the deviation vary with respect to 
too, follows the inevitable course, and all curves the position, that is, to the angle of incidence? 
reach a common point (at a ==81° 32') where It has been found possible to develop a formula 
the deviation becomes infinity for this,^ which is 


8 = cos ^ 


n cos 


a + cos- 


(PO — t + a) (9) 


Apex Angle (a) for Prisms 1 L lo 115 A Calculated * 


Apex Angle (a) 

Prism 


/ A 

^ 

(A) 


Degree 

n 

1 

Min 

(') 

06 

1 

* This table illustrates the commonly 

2 

11 

2 

taught fact that there is little difference 

3 

17 

3 

between the apex angles, in degrees, 
and the dioptric strength, in prism 

4 

21 

4 

5 

29 

5 

diopters up to about 20 A, but that be 

6 

31 

6 

yond this point the difference increases 

7 

35 

7 

with great rapidity 

8 

9 

36 

40 

8 

9 

Since the critical angle for glass with 

10 

41 

10 

an index of refraction («') of 1 523 is 

11 

42 

11 

41° 02' an apex angle of this dimen 

12 

39 

12 

Sion represents the strongest that can 

13 

38 

13 

be manufactured and marked in prism 

14 

35 

14 

diopters 

15 

32 

15 

If one Ignores the Prentice position. 

16 

25 

16 

17 

20 

17 

the strongest possible prism would ha\e 

18 

11 

18 

double the critical angle of glass as its 

19 

01 

19 

apex angle, it would dexiate a ray of 

19 

54 

20 

light through more than a right angle 
(97° 56') and would hence have what 

23 

40 

25 

26 

58 

30 

might be considered as a minus power 

29 

42 

35 

of —717 6 A 

31 

58 

40 


33 

53 

45 


35 

26 

50 


37 

42 

60 


39 

09 

70 


40 

06 

80 


40 

37 

90 


40 

55 

100 


41 

01 

110 


41 

02 

115 



From this formula has been calculated a family 
of curves (one curve for each prism) showing 
the apparent effect produced as the prism was 
rotated from -the position at which t = 90° to the 
position at which e = 90° Since the concepts 
considered here are predominantly concerned 
with prism diopters, the \alues for 8 (given in 
the formula as degrees, or 8°J have been trans- 
formed (mvahdly) into prism diopters (8A) 

8A = 100 tan 8° (10) 

The index of refraction of glass is considered 
throughout as n' = 1 523 The value for t is 
assigned The value for a is taken from the 
table The value of 8, expressed in degrees (8°), 
IS calculated and converted into prism diopters 
(8A) by formula 10 

The results are arresting and instructive They 
can better be seen in graph form than in a table, 
since fifteen pages of tabular material can be 
presented in one graph Figure 9 presents the 
data derived from the foregoing calculations 



Fig 2 — Deviation produced by a 40 A prism of glass (»' = 1 523) when held in the Prentice position, in 
which j = 0° 


EFFECTS OF ROTATING MEASURING PRISMS 
It IS obvious that the measurements and calcu- 
lations so far recorded have yielded deviations 
produced in seven positions which represent only 
points m a continuous curve That is, the devia- 
tion produced by any prism will vary continu- 
ously from one maximum (i = 90°) down to 
the minimum deviation and back up through the 
deviations for the split position and the Prentice 
XXisition to a second, and equal, maximum devia- 
tion, where e — 90° 


Kach curve represents the effects produced 
by a single prism The left hand ordinate 
(z = -|-90°) indicates the maximal effect pro- 
duced when the incident ray grazes The heavy 
upward curving line represents the effect pro- 
duced m the position of minimal deviation, the 
light similarly curving line shows the effect pro- 
duced in the split position, the straight vertical 
dotted line at i = 0° marks the effect produced 

4 Dr Paul Boeder helped in developing this formula 
and checked all the other formulas 
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Fig 4 — ^Deviation produced by a 40 A prism (31° 58' apex angle) in the position of minimal deviation, m 
which 1 = e , 



5 ■ — Deviation produced by a 40 A prism in the position of maximal deviation (j = 90°) ' 

In this graph, 'and m that shown m figure 6, C indicates the critical angle (41° 2') for glass with a refraction 
index (^H ) of 1 523 
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in the Prentice position, and the right hand A 20 A prism has an effect of 19 A in the 
boundar} of the tur\ e show s the maximal effect position of minimal deviation and almost the 
when e = 90° (emergent ray grazes) same powder in the split position, but it can be 

Note that whereas'a 1 A piism has piactically given a powder of almost 75 A by impioper 
the 'same effect when held m the Prentice positioning If it is turned onl} 30°, so that 



Fig 6 — Deviation (97 A) of a 40 A prism in the position of iTia\imal deiiation f/: = 90°) 



Fig 7 — Composite illustration depicting tlie different 
in \arious positions relatue to the entering ^a^ 

position, in the split position and in the position 
of minimal dcMation, it can be made to produce 
an effect of 19 5 A if improperly positioned 
Practical!} this is not a serious erroi , since there 
IS little or no chance of such mishandling 



deiiations produced bv the same 40 A prism as it is held 

the incident ray approaches fiom the apex side 
of the normal, it wall exert a powder of over 44 A 
Metric prisms used for measuring squint 
usuall} come in sets of strengths up to 50 A 
Note how dangerous the Prentice position is 
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at this value A 50 A pi ism has a minimal 
deviation of 36 46 A, a deviation of 37 65 A ni 
the split position but may be gnen a maximal 
deviation of 103 61 A with impioper holding, and 
it needs to be rotated less than 9° to produce 


Even at 40 A a valuable lesson is to be diawn 
from figure 9 It has been seen in figures 2 to 
8 how a 40 A prism behaves in effect To 
lotate a 40 A prism 10° tow^ard the apex in- 
ci eases its effect to 57 A, introducing an error 



Fig 8— Relation of apex angle of prisms, to deviation in prism diopters 


this effect This is an important fact wdiich is 
not ividely knowui and seldom guarded against, 
and it partly explains wh} many ophthalmol- 
ogists stop using prisms at about 40 A and rely 
on guesswork be>ond that point 


of 17 A If, howeier, two 20 A prisms were 
utilized, one o\ er each eye, and the same error 
committed with each, the total effect would 
amount to only 2 X 2 7 or 5 4 A It is thus 
obvious that in measuring the higher degrees of 
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squint less error is introduced when the prism ago, but since it is a variable position, it has 
strength is divided between the two eyes found scant suppoit 

It IS apparent that maximal errors will not The split position is the one which is intiii- 
often occur except when high power prisms are lively widely used, and it is good fortune that 

carelessly used It is equall) obvious from it deviates fiom the Prentice position toward the 

figure 9 that the position of minimal deviation position of minimal deviation While it is not 

IS ’the safest position to use m safeguarding the ideal, it represents an escape from the dan- 



Fig 9 — The power effect of rotating prisms 


against error and that the Prentice position gers of the Prentice position and an appioach 

occupies a dangerous area of the curves The to the more scientific and less dangerous position 

position of minimal deviation was the one of minimal deviation It is the position in which, 

earnestly advocated b}’- Jackson ® many years perforce, many instruments, such as rotary 

5 Jackson, E The Designation of Prisms by the fracting" Angle, Tr Internal M Cong (Sect 11, Ophth ) 

Angular Deviation They Cause Instead of b) the Re- 3-785, 1887 
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pi isms in phoiometeis and similar instruments, 
must mechanically be set 

The changes m powei of a prism due to the 
holding position have been discussed from only 
one point of view , i e , the changes w hich result 
when the prism has been rotated about its majoi 
axis from the Prentice position The majoi axis 
may be described as the axis joining the geo- 
metric centeis of the plane paiallel sides of the 
pi ism It IS a line bisecting the apex angle and 
l}ing parallel to the apex of the pi ism (Z axis, 
fig 10) 



There are two other axes of a prism One, 
the face axis (or fore and aft axis), is a line 
joining the centers of the inclined faces of the 
prism (This line would be parallel to the base 
in a symmetric pnsm [F axis, fig 10] ) It is 
the line describing the path of thd internal light 
ray when the prism is held in the position of 
minimal deviation Rotating the prism about 
this axis would convert a horizontal deviation 
into a vertical deviation , i e , it would change 


the position of the prism from base horizontal 
to base down or base up With increasing rota- 
tion the amount of deviation produced by the 
prism in the hoi izontal meridian is reduced, 
ivhile an increasing vertical component is added 
Rotating the prism about the thud axis, which 
bisects the apex angle and is equidistant 'from 
the parallel surfaces (X axis, fig 10), results 
m spatial distortion and some change m power 
The path of the ray inside the prism is pro- 
longed The geometric principles involved in 
this change have been described b} Southall 
Finally, the distance from the e}e at which 
the ])iism is held will change its effectivity The 
farther from the eye the prism is held, the less 
is its effective deviational power This is anal- 
ogous to the change in effectivity produced by 
changing the distance from the eye m which 
the lens is held 

SUMMARY 

The clinical use of ophthalmic prisms for 
measuiing deviations of the eyes involves little 
known but serious dangers of committing error, 
paiticularly in the higher powers 

The units of prism strength are not usually 
inarked on the prisms, and since several umts 
are in use, this dereliction should be remedied 
Great care should be used in positioning 
metric prisms vto avoid error 

If errors m positioning are made, it is much 
safer to err on the side of inclining the prism 
toward the position of minimum deviation than 
away from it 

The split position is a natural and intuitive 
manner of holding metric prisms which tends 
to avoid the dangers of the Prentice position 
In measuring high degrees of deviation, it is 
much safer to divide the prisms, holding approxi- 
mately half the amount over each eye 
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CATARACT AND OTHER CONGENITAL DEFECTS IN INFANTS 
FOLLOWING RUBELLA IN THE MOTHER 


JOHN C LONG. M D , and RALPH W DANIELSON, M D 

DENVER 

Recent observations, particularly from Aus- Thus the average duration of pregnancy in the 


tralia, seem to indicate that rubella during eaily 
pregnancy may lead to multiple seiious con- 
genital defects in the offspimg This was first 
noted m 1941 by Gregg* ^ following a severe 
Australian epidemic of German measles It is 
thought that crowding and troop movements 
may have made possible the lapid transfer of 
the virus from one person to another, and thus 
not only may have spread the epidemic hut also 
may have caused some change m the viius 
Gregg desciibed 78 cases of congenital cata- 
ract, 20 examined personally and the remaindei 
reported to him by his colleagues In 68 of 
these cases theie was a definite histoiy of Ger- 
man measles m the piegnant mother Caidiac 
lesions 'were piesent m at least 44 of the 78 
infants A research team sponsoied by the 
National Health and Medical Research Council 
of Australia, consisting of Drs Swan, Tostevm, 
Moore, Mayo and Black, carried out a wide- 
spread investigation by examination and ques- 
tionnaire, leporting their results m two papeis - 
They found that of 61 mothers who conti acted 
German measles during pregnancy, 41 bore chil- 
dren with congenital defects These hahies weie 
abnormally light in weight even if horn at term 
There were 15 cases of cataiact, 1 of huphthal- 
mos, 3 of microphthalmos, 12 of deaf-mutism, 
21 of cardiac abnormalities, at least 15 cases of 
some degree of microcephaly, and 1 case each 
of hypospadias, obliteration of the hile ducts and 
talipes equinovarus Mental deficiency was prob- 
ably present m several children Swan and his 
associates are under the impression that the type 
of defect is somewhat determined by the stage 
of pregnancy at w Inch i ubella is contracted 

1 Gregg, N H Congenital Cataract Following 
German IMeasles in Mother, Tr Ophth Soc Australia 
3 35-46, 1941 

2 (o) Swan, C , Tostevm, A L , Moore, B , 
Ma^o, H, and Black, G H B Congenital Defects 
m Infants Following Infectious Diseases During Preg- 
nanc\, AI J Australia 2 201-220 (Sept 11) 1943 (ft) 
Swan, C, Tosteiin, A L, Ma^o, H, and Black, 
G H B Further Obser\ations on Congenital Defects 
111 Infants Following Infectious Diseases During Preg- 
nanc\, with Special Reference to Rubella, ibid I 409- 
413 CMaj 6) 1944 


mothers whose oftsprmg had cataract was one 
and four-tenths months while the duration in 
those whose infants w^ere deaf-mutes w'as two 
and three tenths months The authors stated 
that “on the available evidence, w’hen a w'oman 
conti acts rubella w'lthin the first twm months of 
piegnancy it w'ould appear that the chances of 
her giving birth to a congenitally defective child 
are m the region of 100 per cent, and if she 
contracts rubella in the third month they are 
about 50 pel cent ’’ Evans, ^ aftei studying some 
of the cases repoited by Swan and his associates 
stated that of 34 babies wdiose motheis suffered 
dui mg pi egnancy from rubella, 23 exhibited con- 
genital dental abnormalities These dental de- 
fects consisted of retardation of eruption, enamel 
hypoplasia and dental caries 

Reese,’' m 1944. j^ubhshed the first American 
lepoit on the association betw^een German mea- 
sles and congenital defects, wuth observations on 
3 New' Yoik infants All had cataracts and 
congenital heart defects Rones," from Wash- 
ington, D C , leported the occurrence of cataract 
111 2 infants wdiose mothers had contracted 
1 ubella during the second month of pregnancy 
and 1 case of .congenital glaucoma in an infant 
wdiose mother had become infected duiiiig the 
third month Eiickson® described 11 California 
infants with congenital cataiact, 9 of wdiom 
also had defects of the lieait 

These leports, from widely scattered sources, 
point out the necessity foi further observations 
on what appears to be one of the important 
factors 111 the development of seveial congenital 
defects We shall describe 6 cases that w'e have 
personally obsei ved 

3 Evans, M W Congenital Dental Defects in 
Infants Subsequent to Maternal Rubella During Preg- 
nancj, M J Australia 2 225-228 (Sept 2) 1944 

4 Reese, A B Congenital Cataract and Other 
Anomalies Following German Measles m the Mother, 
Am J Ophth 27 483-487 (May) 1944 

5 Rones, B The Relationship of Gerrnan Mea- 
sles During Pregnancy to Congenital Ocular Defects, 
M Ann District of Columbia 13 285-287 (Aug) 1944 

6 Erickson, C A Rubella Early m Pregnancy 
Causing Congenital Malformations of Eves and Heart, 
J Pediat 25 281-283 (Oct) 1944 
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REPORT or CASES 

Case 1 (J R N ) — The mother contracted rubella 
when three or four \\ eeks pregnant during a mild 
epidemic in St Louis The disease apparently was 
acquired from a daughter, who in turn had been ex- 
posed to a case of German measles The disease in 
the mother consisted of sore throat, cervical adenop- 
athy and a marked eruption on the face with some 
lesions on the arms She was not confined to bed 
and did not consult a physician The mother stated 
that she had previously had rubella when 7 or 8 years 
of age She had 1 healthy daughter, aged 3 There 

was no family history of congenital eye or heai t 

defects 

The patient, a boy, was born on Dec 31, 1943, 

weighing 4 pounds, 4 ounces (1,927 76 Gm ) Dr H 
Rommel Hildreth saw the baby shortly after birth 

and made a diagnosis of congenital cataract of the 
right eye with slight microphthalmos Our examina- 
tion a year later confirmed these findings The baby 
fixed on a light and showed an interest in the environ- 
ment The right eye was convergent to a variable 
amount, approximately 20 to 25 degrees The right 
eyeball, including the cornea, was smaller than the 
left The pupils were approximately equal in size and 
both reacted briskly to light Both pupils dilated well 
with homatropine hydrobromide and paredrine hydro- 
bromide The right lens was diffusely hazy with a 
sharply demarcated dense central opacity A dull fun- 
dus reflex, but no details, could be. seen through the 
periphery of the lens The anterior segment of the 
left eye, including the lens, seemed normal The vitre- 
ous was hazy, and there were numerous moderately 
large opacities The disk seemed abnormally pale 
The entire posterior pole showed a diffuse mottled 
jiigmentation as though from a mild chorioretinitis 
The infant accuratelj fixed the ophthalmoscope light 
on the macula Examination, including tonometry, 
under a general anesthetic was contemplated but not 
done owing to a severe congenital defect of the heait, 
thought to be a patent interventricular septum 
Case 2 (K A ) — The mother, aged 44, had German 
measles probably the first month or six weeks of preg- 
nancy A daughter acquired the disease during an 
epidemic at Kremmling, Colo , and communicated the 
infection to the mother and to another daughter The 
mother had not previously had rubella She was not 
verv sick with the German measles but did have con- 
siderable cervical adenopathy, and about a week later 
varicose veins and pulmonary disturbance developed 
The mother had previouslv had seven normal children 
There was no family history of any congenital defect 
The patient, a boy, was born on March 9, 1943, 
weighing 5 pounds 15 ounces (6,803 88 Gm ) There was 
a definite feeding problem, and he had several attacks 
of cyanosis General examination revealed a congen- 
ital lesion of the heart, probably a septal defect On 
April 12, 1943, the right cornea seemed slightly steamj' 
and the pupil was dilated and fixed to light The right 
fundus could be seen, showing some diffuse mild pig- 
mentar}’- disturbance Tlie left eye was distinctl}' 
smaller than the right, and the lens was cataractous 
The entire lens was partially opaque, but tire opacitv 
in the pupillary zone \\as definitelj'^ more dense The 
left pupil reacted normall> to light It was thought 
that the right eye was probabl}'- glaucomatous, so a 
salt of pilocarpine was prescribed On July 16, 1943, 
the general condition ha^ mg impro\ ed sufficient!} to 
permit it, examination was carried out under general 
anesthesia The intraocular pressuie w'as 17 mm in 


the right eye and 20 mm in the left eye (Gradle- 
Schi0tz) The right cornea had lost its steamy ap- 
pearance, and both pupils reacted briskly to light The 
mild, diffuse disturbance of the chorioretinal pigment 
of the right eye was confirmed The intraocular pres^ 
sure has since been rechecked and found normal The 
boy is alert and has developed well He apparently 
has good vision m the right eye 

Case 3 (G B B ) — ^The mother had German measles 
w'hen four to six weeks pregnant, w'hile living in 
Cripple Creek, Colo The rash first appeared on the^ 
abdomen, later spreading to the chest and face Slight' 
cervical lymphadenopathy w'as present She w'as not 
confined to bed but a physician was called, who con- 
firmed the diagnosis of rubella This was the first 
pregnancy There was no family history of any 
congenital defect 

The baby, a boy, was born at term, on Dec 31, 1942, 
weighing 6 pounds 10 ounces (3,005 05 Gm ) Both 
eyeballs w'ere abnormally small on gross inspection 
Bilateral cataracts w'ere observed shortly after birth 
The entire pupillary area was opaque in both eyes 
The pupils W'ere small and did not dilate w'ell w'lth 
mydnatics A discission was done on the right eye 
on Feb 16, 1943, but a clear pupil was not obtained 
On Sept 28, 1943, a discission was done on the left 
eje, a vertical uncision being made through a soft 
membranous cataract A clear opening w'as imme- 
diately apparent A second discission w'as done on the 
right eye on Sept 26, 1944 The baby has a con- 
genital heart lesion, probably a septal defect, artd bilat- 
eral cryptorchid testes General development has been 
retarded, and the child has been slow' in walking and 
talking 

Cask 4 (R L T) — The mother, aged 18' \ ears, 
contracted German measles from a daughter when 
about three weeks pregnant, w'hile living in Loveland, 
Colo A sister also became infected at the same time 
The mother had a generalized rash but w'as not con- 
fined to bed The diagnosis of rubella W'as confirmed 
by a physician The mother stated that she probably 
had 'rubella in childhood There w'as one other child, 
aged 3 years, m good health There W'as no family 
history of any congenital defect 

The baby, a boy, w'as born at term on Dec 11, 1942, 
weighing 4JS pounds (2,041 16 Gm ) He did not void 
until cathetenzed but has had no furthei urinary diffi- 
culty There w'as a slight valgus deformity of the 
right foot The heart w'as definitely abnormal, the 
heart sounds being largely obliterated by a loud mur- 
mur He presented a feeding problem On Jan 25, 
1945 an examination w'as made undei general anes- 
thetic and a discission of a cataract of the right eye 
W'as done The right e\e was definitely smallei than 
the left The i ight cornea measured 9 7 mm in the 
horizontal meridian while the left measured 11 mm 
The entire r ght lens w'as hazy, but the central zone 
showed a ^dense, sharply delimited opacity Tlie left 
eye seemed normal except foi a diffuse pigmented 
mottling of the fundus w'lth the greatest irregularity 
of pigmentation m and temporal to the macular region 
Since the discission the lens matenal has show'ii little 
tendency to absorb 


Case 5 (G C K)— The mother, aged 31, had Ger- 
man measles w'hen about four w'eeks pregnant w'hile 
living m Denier The illness began with a’ slight 
sore throat and malaise follow'ed by an eruption of the 
arms, face and torso The eruption lasted for three 
days, during which tune the mother remained in bed 
but was not especiall} ill There was no family his- 
torj of anj congenital defect 
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The baby, a girl, was born on Dec 8, 1944, weighing 
6 pounds 5 ounces (2,863 3 Gm ) She was cyanotic at 
times and was difficult to feed Roentgenograms of the 
chest showed a transverse enlargement of the heart 
Clinical signs were suggestive of an interventricular septal 
defect When examined on Feb 12, 1945, the baby 
seemed to be in fair general condition Both eyes 
showed a mucopurulent secretion, and this material 
could be expressed from both tear sacs Both eyes 
were abnormally small, especially the right The pupils 
reacted sluggishly to light and dilated poorly with 
homatropine and parednne hydrobromide Both lenses 
were densely opaque with a suggestion that the periph- 
ery might be clearer Inadequate mydriasis made it 
impossible to examine more than the central area 
Not directly connected with this case, but worthy 
of note, IS the observation that the mother presumably 
transmitted the disease to Mrs N W , a neighbor, 
who was then three and one-half months pregnant 
Mrs N W ’s baby was stillborn as the result of an 
obstetric accident The eyes were not examined 
Autopsy disclosed a normal heart 
Case 6 (J W T ) — The mother, aged 30, had a 
rash, presumably German measles, two weeks after 
her last menstrual period This rash involved her 
face, with a few scattered lesions over the body She 
did not feel well but did not go to bed She does 
not remember many details of the illness and consid- 
ered It trivial at the time A daughter and several 
children living in the same block in Denver had Ger- 
man measles at the same time The mother has one 
child in good health and has had one stillborn child 
The mother’s father and one brother have mild hvpo- 
spadias There was no ether family history of congen- 
ital defects 

The baby, a boy, was born at term on Nov 1, 1943, 
weighing S pounds 2 ounces (2,324 66 Gm ) The 
infant has presented a persistent feeding problem At 
the age of 15 months he weighed 13 pounds 9 ounces 
(6,151 84 Gm ) There was a congenital heart defect 
producing a murmur heard throughout the _cycle The 
lesion was thought to be a patent ductus arterjosus 
The infant was tongue-tied, and hypospadias of the 
penile portion was present We first examined the 
boy on Feb 11, 1945 He was seemingly alert and 
made an effort to look at objects There was an 
inconstant and variable convergent strabismus The 
ejes made coarse nystagmoid movements Both eye- 
balls, including the corneas, were definitely smaller 
than normal The pupils were equal and reacted 
moderately to light Both lenses were quite opaque 
in the pupillary zones and no fundus reflex could be 
obtained A mydriatic was not used 

COMMENT 

In all 6 of the cases described rubella had 
developed' in the mothers during the first two 
to SIX weeks of pregnancy Three of the mothers 
did not know that they were pregnant when 
the exanthem appeared The disease was mild 
and usually regarded as trivial Few of the 
mothers remembered many of the details of the 
illness In all of the cases there was a history 
of contact with some one suffering from rubella 
and m several cases there were multiple infec- 
tions in the family Five of the infections were 
acquired m Colorado and one in St Louis The 
earliest case w’as in 1942 


All of the babies had congenital cataracts 
In 3 cases the cataracts were bilateral and the 
lenses more or less'completely opaque One of 
the cataracts (case 3) apparently was mem- 
branous There were 3 bilateral and 3 unilateral 
cases of microphthalmos The corneas were 
measured in only 1 baby, but the defect was 
grossly apparent in all The unilateral cataracts 
were primarily nucleai with a less opaque periph- 
ery These nuclear cataracts conformed 
closely with the description given by Gregg ^ 
Each of these 3 patients showed in the non- 
cataractous eye diffuse pigment alteration m 
the fundus suggestive of changes resulting from 
chorioretinitis Swan and associates - described 
“multiple small pigmented spots on the fundus” 
in 1 case Vitreous opacities were found asso- 
ciated with the changes in the fundus m case 1 
Sluggish pupillary reactions have been noted 
by most observers In 2 of our cases it was 
our impression that the pupils reacted slug- 
gishly shortly after birth but that the reac- 
tion was normal when the eyes were examined 
approximately one year later In 2 of the infants 
the pupils failed to dilate well with several dif- 
ferent mydriatics One of the patients (case 2) 
had a hazy cornea that later cleared Bilateral 
congenital dacryostenosis was present m case 5 
It would seem that all of the intraocular find- 
ings can be explained on the basis of an intra>- 
uterine inflammatory reaction involving particu- 
larly the uveal tract 

Some type of cardiac lesion was present in 
all 6 of the babies, a septal defect being sus- 
pected m_4 The infants were somewhat smaller 
than average Most had some difficulty in feed- 
ing Microcephalus was not observed, but no 
measurements of the head were made There 
was no attempt to evaluate the mental condi- 
tion There was 1 case each of talipes valgus 
and of cryptorchism The patient with hypo- 
spadias had a strong family history of this con- 
dition, so we probably cannot ascribe this defect 
to the maternal rubella 

As rubella is a common disease, and as it 
doubtless m the past has infected a great many 
pregnant women, one may ask why this rela- 
tionship to defects in the offspring had not been 
noted prior to 1941 This omission is particu- 
larly striking when one considers that common 
defects include a distinctive type of cataract and 
microphthalmos It would seem probable that 
some new factor has developed to produce the 
congenital defects Gregg ^ has expressed some 
doubt as to the disease being rubella Swan and 
associates - studied this question carefully and 
concluded that the infection is rubella but that 
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the disease may have undergone some alteration 
in character They later pointed out other 
evidence indicating some change m the disease 
One may conjecture that the virus of rubella 
underwent some transformation in Australia 
and that this new strain was introduced into 
the United States The introduction would not 
have been difficult with the current voluminous 
and rapid traffic between these countries 

In view of the serious malformations ertcoun- 
' tered every effort should be made to protect 
women in early pregnancy from lubella Erick- 
son® recommended the deliberate exposure of 
girls to rubella to immunize them before the 
child-bearing age He further suggested the 
use, particularly duiing epidemics, of convales- 
cent serum for all women who are in early 
pregnancy and have not had rubella Strong " 
suggested that gamma globulin may prove of 
value in modifying the immunity to the disease 

7 Strong, R A Rubella and Congenital Malfor- 
mations, editorial, Internat M Digest 46 60-62 (Jan ) 
1945 


Therapeutic abortion has been recommended 
if rubella should occur during the first third of 
pregnancy The. gravity of the congenital lesions 
and the likelihood of their development would 
possibly seem to warrant this procedure 

CONCLUSIONS 

Congenital defects have been observed m six 
infants whose mothers had contracted rubella 
when from two to six weeks pregnant Three 
of the babies had bilateral cataracts which were 
associated with bilateral microphthalmos Three 
of them had unilateral microphthalmos with a 
distinctive type of cataract in the smaller eye 
Lesions were observed in the fundus in the 
three eyes of this series in which the fundus 
could be seen All 6 children had cardiac de- * 
fects There was 1 case each of talipes valgus, 
cryptoj-chism, hypospadias and ‘ dacryostenosis 
We believe that the cataracts, the microphthal- 
mos, the lesions of the fundus and the cardiac 
defects are the result of intrauterine damage 
by rubella 



EVALUATION OF TOXOPLASMA NEUTRALIZATION TESTS IN 

CASES OF CHORIORETINITIS 

JOSEPH M HEIDELUAN, M D 

CINCINNATI 


The purpose of this paper is to repoit the 
results of a study of the possible diagnostic sig- 
nificance of Toxoplasma-neutralizing antibodies 
in determining the cause of chorioretinitis 

% 

REVIEW OF LITERATURE 

Epidemiology — Toxoplasma is a protozoon of 
uncertain classification first observed in the North 
African rodent gondi and named b}' Nicolle and 
Manceau ^ m 1909 Since then a large number 
of animal species, including birds, from various 
parts of the world have been described as natural 
hosts for this parasite Animal toxoplasmosis is 
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Fig 1 — Toxoplasmas in a smear from the brain of a 
mouse Wright s stain , X 950 

consideied the source of human infection, al- 
though the manner of tiansmission among ani- 
mals and from animals to man is unknown The 
biologic and immunologic relationship between a 
human and an animal strain of Toxoplasma has 
been demonstrated - 

Pi Opel tics of Toxoplasma — In stiamed smears 
(fig 1) the organisms are crescentic, oval or 

From the Wilmer Ophthalmological Institute of 
the Tohns Hopkins Hospital and UnnersiU 

1 Nicolle, C , and Manceau, L Sur un protozaire 
nomeau ’du gondi Toxoplasma n gen. Arch Inst 
Pasteur de Tunis 2 97-103, 1909 

2 W oil, A , Cow en, D , and Paige, B H Human 
Toxoplasmosis Occurrence m Infants as an Encephalo- 
m\elitis Verification bj Transmission to Animals, 
Science 89 226-227 (March 10) 1939 Sabin, A B. 
Biological and Immunological Identit\ of Toxoplasma 
of Animal and Human Origin Proc Soc Exper Biol 

:Mcd 41 75-80 (l^Ia^) 1939 


piriform m shape measuiing 4 to 7 microns in 
length and 2 to 4 mici ons m width They consist 
of a distinct cytoplasm and a nuclear chromatin 
mass With Wi ight’s stain the nuclear chromatin 
is deep purple and the cytoplasm pale blue In 
fixed tissues toxoplasmas are smaller and more 
rounded and often bear little resemblance to those 
obsei ved in smears They often occur in clusters 
or aggiegates, commonh referred to as c}Sts 



Fig 2 — Toxoplasmic chorioretinitis, with parasitic 
“cj st ’ 111 the retinal lesion Phloxine-hematoxyhn stain , 
X 1,050 (from Koch, Wolf, Cow'en and Paige 

or pseudocysts (fig 2) The paiasites are non- 
motile, and multiplication, which requires living 
tissues,® is by binaiy fission m the longitudinal 
plane 

Toxoplasmosis in Man — ^The occuirence of 
human toxoplasmosis was fiist proved in 1939, 
when Wolf, Cowen and Paige * demonstrated 

3 Sabin, A B , and Olitsky, P K Toxoplasma 
and Obligata Intracellular Parasitism, Science 85 336- 
338 (April 2) 1937 

4 Wolf, A , Cowen, D, and Paige, B H Toxo- 
plasmic Encephalom 3 elitis III A New Case of Granu- 
lomatous Encephalomjehtis Due to a Protozoan, Am J 
Path 15 657-694 (Nov ) 1939 
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toxoplasmas at autopsy m the tissues of the cen- 
tral nervous system and the eye of an infant \vith 
encephalom}^elitis and transmitted the infection 
to animals There are at present 13 fatal cases 
of infantile toxoplasmosis on record Nine of 
these cases, 4 of which were obtained from the 
literature ® and had not previously been lecorded 
as instances of the disease, were identified by 
Wolf and his associates*^ One of the cases of 
the same authors had previously been reported 
by them as an instance of encephalitozoic en- 
cephalomyelitis Of the lemaming 4 cases, 

2 were identified by Steiner and Kaump ^ and 
2 by Zuelzer ® The diagnosis in 1 of the cases 
mentioned m the report of Steiner and Kaump 
was made by a restudy of the sections of the 
brain from a case referred to them by Sailei 
The case leported by Hertig,® of an infant who 
died presumably of bacterial infection and in 
whose tissues protozoa were found which were 
classified as Sarcocystis by the author but later 
were recognized as toxoplasmas Ity Pinkerton 
and Weinman,^*’ is not included as an example 
of the same disease 

5 Janku, J Pathogenesis and Pathologic Anat- 
omy of Coloboma of the Macula Lutea in an Eye of 
Normal Dimensions, and in a Microphthalmic Eye, with 
Parasites in the Retina, Casop lek cesk 62 1021-1027, 
1054-1059, 1081-1085, 1111-1115 and 1138-1143, 1923 
Margarines Torres, C Sur une nouvelle maladie de 
I'homme, caracterisee par la presence d’un parasite 
mtraceilulaire, tres proche du Toxoplasma et de 
I’Encephalitozoon, dans le tissu musculaire cardiaque, 
le muscles du squelette, le tissu cejlulaire sous-cutane 
et le tissu nerveux, Compt rend Soc de biol 97 1778- 
1781, 1927 Richter, R Meningoencephalomyelitis 
Neonatorum Anatomic Report of a Case, Arch Neu- 
rol & Psychiat 36 1085-1100 (Nov) 1936 de Lange, 
C Klinische und pathologisch-anatomische Mitteil- 
ungen uber Hydrocephalus chronicus congenitus und 
acquisitus, Ztschr f d ges Neurol u Psychiat 120 
433-500, 1929 

6 (a) Wolf, A , and Cowen, D Granulomatous 
Encephalomyelitis Due to an Encephalitozoon (Encepha- 
litozoic Encephalomyelitis), Bull Neurol Inst New 
York 6 306-371 (July) 1937 (b) Paige, B H , Cowen, 

D , and Wolf, A Toxoplasmic Encephalomyelitis 
V Further Observations of Infantile Toxoplasmosis, 
Intra-Utenne Inception of the Disease, Visceral Mani- 
festations, Am J Dis Child 63 474-514 (Alarch) 1942 
(c) Wolf, A, and Cowen, D Toxoplasmic Encephalo- 
myelitis, in Blumer, G Practitioners Library of Medi- 
cine and Surgery, New York, D Appleton-Century 
Company, Inc, 1940 (d) Wolf, Cowen and Paige 

7 Steiner, G , and Kaump, D H Infantile Toxo- 
plasmic Encephalitis Report of a Case, J Neuropath 
6c Exper Neurol 3 36-48 (Jan ) 1944 

8 Zuelzer, W W Infantile Toxoplasmosis, with a 
Report of Tliree New Cases, Including Two in Which 
the Patients Were Identical Twins, Arch Path 38 1-19 
(July) 1944 

9 Hertig, A T Sarcospondia in the Myocardium 
of a Premature Infant Report of a Case, Am J Path 
10 413-418 (May) 1934 


Clinical Pictii) c — Fatal cases of toxoplasmic 
encephalomyelitis, as iloted by Wolf and his 
co-workers, were characterized chiefly by con- 
vulsions, internal hydrocephalus, cerebral cal- 
cification and other neurologic symptoms or signs, 
and chorioretinitis The spinal fluid was com- 
monly xanthochromic, with increased protein and 
mononuclear pleocytosis 

Pafhologic Fealmes — ^The pathologic changes 
in the central nervous system, according to the 
same authors, consisted of areas of inflamma- 
tion and necrosis and miliary granulomas, hydro- 
cephalus and calcification In some cases lesions 
were found in other organs, and m 1 case there 
was predominantly visceral involvement 

Similai areas of inflammation and necrosis 
were found m the retina (fig 3) In the central 
portions of the necrotic aieas all the layers of 
the retina were involved with perivascular and 
diffuse infiltration of lymphocytes, plasma cells 
and occasional neutrophils, eosinophils and hpid- 
laden phagocytes There was endothelial hyper- 
plasia of the capillaiies, and an mcicase in glial 
tissue was sometimes seen, with extension into 
the vitreous Disruption of the lamina including 
the pigment layer occurred m the moie affected 
zones, with migration of pigment into the inner 
letinal layers In areas corresponding to the 
letinal lesions the choroid ivas infiltrated with 
cells similai to those in the letina, and the sheaths 
of the optic nerve weie similarly infiltrated The 
sclera was normal Toxoplasmas were present 
in the chorioretinal lesions (fig 2) 

Pienatal Inception of Disease — In 1 of the 
cases of Wolf, Cowen and Paige intrauterine 
hydrocephalus required cianiotomy for delivery, 
in other cases the presence of symptoms during 
the first days of life or the pathologic age of the 
lesions suggested onset of infection before birth 
Since all the mothers appeared healthy, the im- 
plication was that they harbored a latent infec- 
tion The possibility of tfie existence of an 
acquii ed type of infantile toxoplasmosis was men- 
tioned by Sabin and by Cowen, Wolf aijid 
Paige and was recently considered by Zuelzer ® 
m 1 of his cases 

10 Pinkerton, H , and Weinman, D Toxoplasma 
Infection in Men, Arch Path 30 374-392 (July) 1940 

11 Wolf, Cowen and Paige * Wolf and Cowen 
Paige, Cowen and Wolf 

12 Wolf, A , Cowen, D , and Paige, B H Fetal 
Encephalomyelitis Prenatal Inception of Infantile 
Toxoplasmosis, Science 93 548-549 (June 6) 1941 

13 Sabin, A B Toxoplasmosis, in De Sanctis, 
A» G Advances in Pediatrics, New York, Interscience 
Publishers, Inc , 1942 

(Footuotes coiittiiucd on next pane) 
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Other Forms of Toxoplasmosis — Acquired 
toxoplasmosis was encountered in 2 children in 
the form of an atypical encephalitis by Sabin, 
with survival in 1 case, and in 3 adults as an 
acute fatal exanthematous disease with pulmonaiy 
involvement, 1 case being reported by Pinkerton 
and Weinman and the other 2 by Pinkerton 
and Henderson In all cases toxoplasmas \\ ere 
identified m the tissues, the spinal fluid or the 
blood Among the apparent clinical and patho- 
logic differences between the congenital and the 
acquired disease, of interest here, is the complete 
absence of oculai involvement in the latter 
Serologic Findings — In 1937 Sabin and Oht- 
sky ® reported that Toxoplasma-neutralizing anti- 
bodies appeared in the serum of expenmentallj 
infected rhesus monkeys The piesence of this 


mothers in these instances were themselves 
infected 

Recognition of Congenital Toxoplasmosis Dur- 
ing Life — In 1941 Wolf, Cowen and Paige 
mentioned the cases of 2 children in which the 
clinical diagnosis of toxoplasmic encephalomye- 
litis was made These, witn 4 other cases of 
infants or children wdio had a similar clinical 
picture, were described m a latei repoit^'* In 
most cases there ivas a history of onset of 
symptoms or signs early in life Chorioretinitis, 
cerebial calcification and mental deficiency or 
ps}chomotor retardation w'ere commonly asso- 
ciated features Toxoplasmas were isolated by 
inoculation of mice with the ventricular fluid 
of a patient 2 months of age i who had chorio- 
letinitis hydrocephalus and cerebral calcifica- 



Fig 3 — Toxoplasmic chorioretinitis, showing focal area of necrosis and inflammation in the letina and dense 
infiltration of the choroid Phloxine-hematoxylm stain, X 125 (fiom Koch, Wolf, Cowen and Paige i®) 


antibody in human seium w'as leported for the 
first time by Sabin m a fatal case of toxo- 
plasmic encephalitis verified at autopsy Using 
the serologic method of these investigators. 
Wolf, Cow en and Paige ’ - demonstrated 
Tbxoplasma antibodies m the serum of mothers 
of infected infants and thereby furnished addi- 
tional support for the eaily suspicion that the 

14 Cowen, D , Wolf, A, and Paige, B H Toxo- 
plasmic Encephalomyelitis VI Clinical Diagnosis of 
Infantile or Congenital Toxoplasmosis, Survival Be- 
vond Infancy, Arch Neurol K Psychiat 48 689-739 
(Nov) 1942 

15 Sabin, A B Toxoplasmic Encephalitis in Chil- 
dren, J A AI A 116 801-807 (March 1) 1941 

16 Pinkerton, H , and Henderson, R G Adult 
Toxoplasmosis A Previously Unrecognized Disease 
Entitv Simulating the Typhus-Spotted Fever Group, 
J A. M A 116 807-814 (March 1) 1941 


tion Theie was psychomotoi retaidation at the 
age of 7j4 months Foims lesembling Toxo- 
plasma wTre observed in a direct smeai of ven- 
triculai fluid from anothei patient at 3j4 months 
of age with the symptoms and signs just men- 
tioned, and with epileptic seizures, wdiich com- 
menced m the fifth month of life The seiums 
of all 6 patients, whose ages ranged from 
8 months to 11 years at the time the tests weie 
made, had Toxoplasma-neutralizing antibodies, 
but this was true of only 2 of the mothers The 
authors pointed out that the infection m the 
later phase may become inactive or healed, with 
the clinical manifestations occurring mainly as 
residual effects from the earlier period and that 
the abnormalities of infants surviving an attack 
of toxoplasmic encephalomyelitis may erroneously 
be classified as congenital malformation of the 
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brain, congenital hydrocephalus, birth injury, 
epilepsy, etc 

In a publication which followed the preliminary 
report of Wolf and his associates, Sabin de- 
scribed the case of an infant with chorioretinitis, 
cerebral calcification and hydrocephalus at 6 
months of age Ventnculai fluid and biopsy 
specimens of the cortex were negative for Toxo- 
plasma, but miliary gianulomas were found m 
the tissue specimen Psychomotor retardation 
was present at the age of 15 months The diag- 
nosis %\as corroborated by the same serologic 
method m the case of this patient and in the 
case of 8 other infants oi children who had 
chorioretinitis or cerebial calcification oi both 
associated with hjdiocephalus or microcephaly or 
^Mth convulsions and psychomotor letaidation 
The maternal serum A\as positive for Toxoplasma 
antibodies in every case 

Crotheis^" mentioned 10 cases in which the 
diagnosis of toxoplasmosis w^as supported by 
positive serologic reactions There were 3 sib- 
lings in the group, 2 of w^hom had choi loretmitis, 
convulsions and cerebral calcification and the 
third the last condition only Neutralizing anti- 
bodies were also found m the serum of normal 
members of the families of patients wnth clinical 
evidence of the disease, m addition to the mothers, 
whose serum legularl) neutralized Toxoplasma 

Octdai Pufiae — In the series of 15 cases of 
toxoplasmic encephalomyelitis reported by Wolf 
and his associates, including those identified from 
the literature, in which the diagnosis w^as made 
either clinically oi at autopsy, chorioretinitis was 
present in 10 of the 1 1 cases m which ophthalmo- 
scopic examination w^as made In a stillborn in- 
fant the chorioretinal lesions w^ere found at 
autopsy Three patients had no clinical or histo- 
logic examination of the eyes The chorioretinitis 
as descnlied ophthalmoscopically was invariably 
bilateral, and, with the exception of one eye. 
there was always macular involvement Two 
patients, 31 days and 4 years of age, respectively, 
had lesions which show^e^l slight activity, other- 
wnse the chorioretinitis was healed The acute 
or subacute lesions w^ere characterized by edema, 
earl) necrosis and pigmentation The healed 
lesions w'ere sharplj ciicumscfibed, atrophic 
areas, varying in size, number, degree of pro- 
liferation and pigmentation Squint, microph- 

17 Crothers, B Tovoplasmic Encephalitis Clinical 
Experience, Arch Neurol & Psjchiat 49 315-319 
(Feb ) 1943 

18 Koch, F L P , Wolf, A , Cowen, D , and Paige, 
B H Toxoplasmic Encephalomyelitis VII Signifi- 
cance of Ocular Lesions in the Diagnosis of Infantile 
or Congenital Toxoplasmosis, Arch Ophth 29 1-25 
(Jan) 1943 


thalmos, nystagmus and optic nerve atrophy 
w^ere commonly associated Remnants of pupil- 
lary membrane, posterior cortical cataract and 
lenticonus were occasionally'’ present 

The lesions in Sabin's cases w'ere macular m 
position, although the number in which chorio- 
letmitis existed was not stated and further de- 
scriptions were not given 

The chorioretinitis wdiich was present in 7 of 
10 cases reported by Crothers was not described 

Toxoplasma Antibodies Associated with Cho- 
iioietimtis or with Other Conditions — Of 10 
patients with chorioretinitis who were studied 
serologically by Sabm,^° 9 had neutralizing anti- 
bodies Four of these patients were children, 
8 to 14 years of age, wth visual disturbances 
noted earlier in life Their mothers also had 
neutralizing antibodies The other 6 patients, 
5 of whom had antibodies, w^ere adults 15 to 57 
y ears of age at the tune of onset of ocular symp- 
toms The lesions in 6 of Sabin's cases were 
described in a separate communication by Vail, 
Strong and Stephenson In general the lesions 
w^ere similar to those in the cases of toxoplasmic 
chorioretinitis previously described These au- 
thors suggested that a positive serologic reaction 
could be considered final evidence of a toxo- 
plasmic origin m acquired as well as in congenital 
chorioretinitis 

'Sabin also found Toxoplasma antibodies m 
the serums of patients with unexplained en- 
cephalopathies or atypical pneumonia, of mothers 
who gave birth to anencephalic infants or infants 
with microcephaly or hydrocephalus and of nor- 
mal persons,^^ including members of families of 
patients w'lth clinical manifestations of toxo- 
plasmosis 

MATERIAL FOR PRESENT STUDY 

Neutralization tests were performed on the 
serums of 211 persons one or more times for a total 
of 269 tests These serums were obtained from pa- 
tients with various forms of uveitis or other types of 
congenital or acquired ocular disease and from normal 
persons, including parents of patients with congenital 
chorioretinitis 

The serums w'ere taken from patients in the wards 
and clinics of the Wilmer Ophthalmological Institute 
and the Harriet Lane Home for Children’s Diseases 
of the Johns Hopkins Hospital, from patients at the 
Baltitnore City Hospitals and from students at the 


19 Sabin, A B Toxoplasma Neutralizing Anti- 
body in Human Beings and Morbid Conditions Asso- 
ciated with It, Proc Soc Exper Biol & Med 51*6-10 
(Oct) 1942 

20 Vail, D. , Strong, J C, Jr, and Stephenson, 
W V Chorioretinitis Associated w'lth Positive Sero- 
logic Tests for Toxoyilasma in Older Children and 
Adults, Am J Ophth 26 133-140 (Feb) 1943 

21 These persons were laboratorj workers or rabbit 
handlers 



32 


ARCHIVES OF OPHTHALMOLOGY 


Maryland School for Blind Children The normal 
serums were obtained from surgical, obstetric and new- 
born patients and from hospital employees 

Oigamsms — Two strains of Toxoplasma were used 
in these tests One originated from a fatal case of 
encephalitis and the other from a case of encephalo- 
myelitis with a similar termination -- 

TECHNIC 

The method used for the determination of the pres- 
ence or absence of neutralizing antibodies m serum 
was that described by Sabin and Olitsky ^ and by 
Sabin 

Table 1 — Criteria Used iii Jiiteipietation of 
Toroplasiiia Neiiti ahsatioii Test 


Selatne Size of Cutaneous Lesions Yielded 
by Mixtures Containing Various Dilu 
tions of Infected Mouse Brain Suspension 
Categorj of , • . 


LnLnown Serum 

1 ^0 

1 100 

1 1,000 

1 10,000 

Negative 

-f + + -r 

-(-4-4-4- 

+ -r + 

+ 4- or + 

Negative 

+ + + -(- 

-r 4-4-4- 

+ + + 


Equivocal (repeat) 

-r-i-'f + 

-1-4-4- 

+ + or + 

— 

Positive 

4-4- + + or 
4-4-4- 

4-4-4- or 
4-4- 

— 

— 

Strang positive 

4-4- 

— 

— 

_ 


1 500 and 1 5,000 are prepared with Tyrode’s solution 
as the diluent Equal amounts (0 15 cc ) of each serum 
to be tested (Tyrode’s solution is used as the control) 
and 0 15 cc of each dilution of the suspension of toxo- 
plasmas are mixed in small tubes, resulting in final 
dilutions of 1 20, 1 100, 1 1,000 and 1 10,000 of all 
mixtures After thirtj minutes at room temperature, 

02 cc of each mixture is injected intradermally on the 
back of a shaved, clear-skinned rabbit into areas marked 
off with an indelible pencil 

During the early period of observation an injection 
wheal and the erythema reaction to serum appear but 
shortly subside Toxoplasma lesions make their ap- 
pearance after several days and increase in size until 
the seventh or eighth day They are elevated indu- 
rated, pinkish lesions, and central necrosis and crusting 
occur in those resulting from the more concentrated 
mixtures On the eighth day a record is made of 
the size of the papules and the area of necrosis by 
tracing on transparent paper Tests With at least four 
serums and a control (twenty injections) can be accom- 
modated on a single rabbit of ordinary size 

Iiiterpi efatioii of Results — The serums are classified 
according to the degree of inhibition in the size of the 
test serum lesions and areas of necrosis as compared 
with the control lesions on the same rabbit As indi- 
cated by Sabin, significant lesions are produced at the 
inoculated areas on almost all rabbits with the 1 20, 


Table 2 — Incidenee of Positive, Equivocal and Negative Results of Nciiti ahzatiov Tests 

on / anoiis Types of Scriini 


Serums 

Tested 


Congenital chorioretinitis 

Acquired chorioretinitis 59 

Acquired anterior uveitis 3S 

^ormaI subjects 

(а) Mothers of patients with congenital chorioretinitis 7 

(б) Fathers of patients with congenital chorioretinitis i 

(cj Others 5S 



Number 

A 



Per Cent 

1 


Positive 

Pquiv ocal 

Negative 

Posjtl\e 

J quivoeal 

Negative 

11 

C 

9 

41 

22 

37 

5 

3 

51 

8 5 

5 

80 5 

1 

3 

34 

2 5 

8 

89 

5 

1 

1 

Id 

14 5 

14 5 

0 

1 

1 

0 

30 

oO 

4 

2 

52 

7 

3 

90 


Pioccdute — Sterile precautions are observed m the 
collection of blood and the performance of the test 
Because of the marked heat lability of the antibody, 
the serum is either tested on the day the blood is ob- 
tained or IS frozen rapidly in sealed tubes and stored 
in a carbon dioxide refrigerator or preserved by means 
of lyophilization until used 

Toxoplasmas are maintained for use by regular intra- 
cerebral passage of infected mouse brain suspension in 
the same species, death usually occurring between the 
fourth and the sixth day after inoculation 

At least two mouse brains are used in the test 
These are remov’ed when the animals are moribund and 
are weighed and ground in a mortar without an abra- 
sive A 10 per cent tissue suspension is made by the 
addition of Tj rode’s solution This is allowed to 
precipitate spontaneously for thirty minutes in a refrig- 
erator, after wdiich the cloudy supernatant liquid is 
removed from the coarser particles From the for- 
mer, designated as the 1 10 dilution, dilutions of 1 50, 

22 These strains were furnished by Dr A Sabin and 
b\ Dr \ Wolf respectivelv 

23 Negative tests which were obtained with serum 
kept at room temperature seventy-two hours or longer 
are not included m this series 

24 Isotonic solution of sodium chloride was substi- 
tuted for Tj rode’s solution in 198 tests because of the 
rcidv contamination of the latter 


Table 3 — Conditions zvitli JVlneli All Neuti alization 
Tests Gave Negative Results 



Number of 


Serums Tested 

A Congenital 


Macular degeneration 

2 

Optic nerve atroplij i 

3 

Cataracts 

2 

Persistent tunica vasculosa lentis 

1 

Coloboma of ins 

1 

B Congenital or acquired 


Retinitis pigmentosa 

1 

Retinal hemangioma 

1 

« 

C Acquired * 


Keratitis 

5 

Inflammatory retinal detachment 

2 

Retinitis prohferans 

1 

Intraocular hemorrhage 

1 


1 100 and 1 1,000 dilutions, but much less regularly 
with the 1 10,000 dilution, of the control mixtures 
The last dilution was therefore omitted m 104 tests 
Table 1, after Sabin, contains fhe criteria used for 
interpretation of results- in these tests 

RESULTS 

The results of neutralization tests on all types 
of serums are given in tables 2 and 3 
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The data in tables 2 and 3 lend themselves 
to comparison only in relation to the criteria 
used For example, Cowen, Wolf and Paige 
use six dilutions of the suspension of toxoplasmas 
between 1 20 and 1 1,600, this would enable 
the observer to note the point at which small 
differences between the test serum lesions and 
the control lesions occur These investigators 

Table 4 — Data w Cases 


tive,” “moderately ^lositive,” “doubtful” and 
“negative” In all probability there is general 
agreement among different observers as to the 
criteria for positive neutralization, the apparent 
differences ‘being in the classification of serums 
in which the results are indecisive 

If equivocal results are considered to represent 
moderate neutralization, it can be stated that m 

oj Congcmial Chorio)etmiis-' 


Case 

No 

Patient 

Age 

Color 

Sex 

Microph 

thalmos 

Isystag 

inus 

Squint 

1 

R S 

0 mo 

W 

P 

— 

+ 

+ 

2 

R B 

r yr 

W 

M 

+ 

+ 

+ 

3 

N T 

11 mo 

W 

P 

• — 

T- 

+ 

4 

L H 

1 mo 

N 

M 

+ 

i 

9 

5 

B Ht 

1 mo 

N 

M 

} 

i 

9 

6 

M R 

17 mo 

W 

M 

— 

+ 

+ 

7 

D M 

21 mo 

W 

M 

— 

+ 

- 1 . 

8 

B J 

9 mo 


r 

— 

+ 

+ 

9 

A B 

7 >r 

W 

r 

— 

+ 

+ 

10 

C S 

9 mo 

W 

p 

-f 

+ 

-h 

11 

L H 

7 yr 

W 

p 


+ 

4” 

12 

J C 

20 jr 


M 

— 

+ 

4“ 

13 

J B 

21 jr 

W 

p 

— 

— 

4* 

14 

W M 

21 jr 

W 

M 

— 

+ 

4* 

15 

T W 

to jr 

W 

F 

— 

+ 

a. 

10 

A S 

15 >r 

AV 

M 


+ 

4* 

17 

L S 

22 yr 

W 

F 

— 

+ 

4- 

18 

E S 

10 >r 

w 

M 

— 

4- 

4* 

19 

M H 

14 jr 

X 

P 

— 

T 

4" 

20 

J M 

15 yr 

N 

M 

— 

+ 

+ 

21 

J 0 

13 yr 

w 

M 

— 

+ 

4* 

22 

B M 

14 yr 

w 

P 

4- 

+ 


23 

T H 

16 yr 

N 

F 

— . 

+ 

u- 

24 

A B 

23 yr 

w 

P 

— 

+ 

JU 

25 

G S 

10 jr 

w 

F 

— 

4- 

4- 

20 

R M 

25 >r 

w 

M 

— 

+ 

j- 

27 

S J 

8 yr 

w 

M 

— 

+ 

4- 


Rclat)\e Size of Lesions Yielded by 
Serum Toxoplasma Mixtures 
*■- 


1 20 

1 100 

1 1,000 

1 10,000 

Classificdtion 

"b-i* 





Positive 

-r + + 

+ + 

— 


Positive 

4.4--(- 

+ + 

— 

— 

Positiie 

+ + -^ 

+ + 


— 

Positive 

•^ + + 4- 

+ ++ + 

4- 

— 

Negatue 

+ + + + 

+ + + + 


4* 

Negatne 

-r'‘' + + 

+ + + + 

4- + '^ 

4- 

Negative 

'- + ■*- 

+ + 



Positive 

++ + + 

+ + + 

4- + 

— 

Equivocal 

+ -r + + 

+ + -r + 

4'4'4- 


Negative 


+ + 


— 

Positive 

+ -^ + + 

^4-4. 

4- 


Equivocal 

++-^-r 

— (• + 

+ 


Equivocal 

- + J-+ 

+ + + + 

4" ■*^4' 

4”f 

Negative 

+ + 

— 


— 

Strong positive 

+ + -*- + 

+ + 

— 

— 

Positive 

4-4- 

+ -^ 

— 


Positive 

4-4.^^ 

4-+ + + 

4*4- 

— 

Negative 

+-r-r + 

-I- 4*4~ 

4"4- 

— 

Equivocal 

++-'-+ 

-r++ 

4-4- 

— 

Equivocal 

+ -r + + 

T + 

— ■ 

— 

Positive 

— T + + 

+-•-++ 

4"4" 

— 

Negative 

T + T-^ 

+ + + + 

4-4-4' 

4- 

Negatn e 

+ + + + 

++++ 

4-+4- 


Negative 

++ + -r 

-i (• + 

-^4- 

4- 

Negative 

-I-+ + J- 

+++ 

4- 


Equivocal 

+ + + 

+ -r 

— 

— 

Positiv e 


* In fhis table, and m tables o, 8 and 9, + indicates that the sign was present or that the reaction nas positne, — , that the 
sign was absent or that the reaction i\as negative, ’, that information ^\as not a\ailable and , that the control lesion 
vtds inadequate for comparison or that no injection was made 

t aiie initial “B” i« meant to represent “babj,” eince the infant nas not named 


Table 5 — Results fo) Pa) cats of Patioits with Congenital Choiioi etimtis 


Patient’s 
No in 
'1 able 4 

1 

1 

2 

3 

4 

5 


8 

?7 


Relate c Size of Le«ions Yielded by Scrum Toxopla'^ma Mixtures 

. A 


Patient 

Patent 

1 20 

1 100 

1 1,000 

1 10.000 

Classification 

R S 

Mother 

++ + 

+ 4- 



Positive 

R ^ 

Father 

4- 4. 4- 4. 

+++ + 

-^44- 


Negative 

R B 

Mother 

+ + + 

+ + 

— 


Positive 

N T 

Mother 

+ + + 

+ 

. — 

— 

Positive 

L H 

Mother 

4-4- 

— 

— 

— 

Strong positive 

B H 

Mother 

++ 

— 

• — 

— 

Strong positne 

D M 

Mother 

-I-+++ 

+ + + + 

4 + -r 

4" 

Negatne 

D M 

P athcr 

++++ 

+++ 

4-4- 

•*— 

Equivocal 

B T 

Mother 

4- 4-4-4- 

++ + 

4-4- 


Equivocal 

'' J 

Motiier 

+ H — t- 

+ + 

— 

— 

Positive 


> 

also use, in addition to buffered saline solution, 
normal serums as controls The serums are 
classified as “positive” when the test serum 
lesions and the central areas of necrosis are in 
general one-half or less the size of the control 
lesions and are entirely inhibited in the higher 
dilutions of the suspension of toxoplasmas at 
which control lesions still appear, and as “sug- 
gestively positive” when the differences are dis- 
^ tinct but less pronounced When the contrast is 
minor or absent, the result is termed “doubtful” 
or “negatne ’ The formulas used m Crother’s 
series of tests were not given, although the results 
were designated as “strongly positive,” “posi- 


63 per cent of the cases of congenital chorio- 
retinitis in which Toxoplasma might be sus- 
pected as an etiologic factor strong to moderate 
neutralization was obtained It is interesting 
that the incidence of positive or equivocal results 
in patients with acquired chorioretinitis or an- 
terior uveitis and in normal persons, exclusive 
of parents of infants or children with congenital 
chorioretinitis, was in the range of 10 per cent, 
which may represent the margin of error While 
the per cent of parents, especially mothers, with 
antibodies nas high, the number tested was too 
small to have a statistical value The incidence 
of positive and equnocal results in the senes 



34 


ARCHIVES OP OPHTHALMOLOGY 


as a whole, 211 subjects, \Mas 12 and 8 per cent 
respective!} The serums of 37 persons, or 
22 per cent of those m the negative group, yielded 
a variable degree of neutralization in the 1 1,000 
dilution of the Toxoplasma suspensibn, and m 
the 1 10,000 dilution wdien this was used 
Sabin obtained positive results wuth the serums 
of 39 per cent of 159 selected persons, but he 
did not state the number of equivocal results, 
if any, w^hich w'eie obtained 


macula was involved there was a temporal pallor of 
the disk All lesions were inactive at the time of the 
test except those in one eye each in cases 12, 14 and 15 

Complete physical examinations and studies of the 
blood and the spinal fluid were performed on all infants 
Serologic tests for syphilis W'ere done in all cases and 
roentgenograms of the skull obtained in all cases ex- 
cept 9, 11 and 15 The patient in case 23 had con- 
genital syphilis, and this Was the probable cause of 
the chorioretinitis 

There were 5 cases of congenital chorioretinitis in 
which Toxoplasma antibodies w’ere present and m which 


Fig 4 (case 1, table 6) — Fundus of tlie left eye 



The data m all cases of congenital chono- 
letinitis are shown in table 4 

The data on all parents of patients wuth con- 
genital chorioretinitis wdiose serum w'as tested 
are shown in table 5 


Table 6 — Cases w Which Positive Signs of 
Toxoplasmosis Were Associated with 
Tovoplasma Antibodies 


Case 




Bcsult of 

Xo 

Patient 

Af,e 

Findings 

Test 

1 

B S 

G mo 

Cerebral calcification 

Positive 

2 

B B 

7yr 

Cerebral calcification 

Positive 

3 

X a 

11 ino 

Conv iilsions cerebral ven 





tricular dilatation 

Positive 

4 

M H 

lo vr 

Cerebral calcification 

Equivocal 

" 

li H 

1 mo 

Cerebral calcification 

Positive 


Cases III Table 4 — The presence of chorioretinitis 
was established before the age of 2 years in the first 
12 cases, while in the remaining 15 there was a history 
of ocular symptoms or signs from infancv The chorio- 
retinitis was unilateral in case 13, information on this 
point was uncertain in case 5 and the condition was 
bilateral m all of the rest There was macular in\ol\e- 
ment m all eyes except those in case 10 and one e\e 
each m cases 12 and 15 In all cases in wdiich the 


the diagnosis of toxoplasmosis w'as supported bv other 
clinical manifestation, as showm m table 6 
Cases in Table 6 — Case 1 — R S had had poor 
vision and crossed eyes from birth There was 
a history of difficulty in feeding and a gen- 
eralized cutaneous eruption in early infancy 
Slight eosinophilia w'as found on the child’s 
admission to the hospital at 6 months of age These 
features have been described occasionally in cases of 
infantile toxoplasmosis The results of examination 
of the cerebrospinal fluid, including animal inocula- 
tions, w^ere entirely negative for Toxoplasma The 
patient was readmitted to the hospital at 16 months of 
age w’lth convulsions and fev'er, which follovv'ed an 
attack of otitis media Pneumococcus type XII was 
cultured from the cerebrospinal fluid, and the symp- 
toms quickly subsided on combined penicillin and sulfa- 
diazine therapy The child is 24 months old at the 
time of this report and is slightly retarded mentally 
Ophthalmoscopic examination showed that the media 
of the left eye were clear In the macular region 
there was a large healed chorioretinal lesion, in the 
center of which was a blue-green, egg-shaped elevation 
of the retina, with fibrous attachments extending into 
the vitreous The disk was y ellow'-white The re- 
mainder of the fundus was normal A picture of the 
left fundus is shown in figure 4 The fundus of the 
right eye was obscured by a heavy sheet of fibrous 
tissue, which extended to the back of the lens There 
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was a macular lesion, similar to that found in the left 
eye The cerebral calcification is shown in figure 5 



Fig 5 (case 1, table 6) — Roentgenogram of the skull, 
showing areas of cerebral calcification 


congenital pyloric stenosis Vomiting /continued for 
several months The convulsions, which were present 
at 11 months of age, consisted of spasmodic twitchings 
of the arms and legs associated with a sharp cry At 
the time of the serologic test the spinal fluid was clear, 
colorless and under normal pressure, with 3 lympho- 
cytes per cubic millimeter and 14 6 mg of protein per 
hundred cubic centimeters Organisms resembling those 
shown in figure 1 were seen with Wright’s stain of the 
spinal fluid, but, unfortunately, the slide was broken 
before photographs could be obtained Inoculation of 
this fluid into mice and guinea pigs was without results 
The chorioretinitis was of the disseminated circum- 
scribed type 

Case 4 — An early history was not obtained in the 
case of M H In the left eye there was a chorioretinal 
lesion, similar to that shown in figure 6 An identical 
lesion had been described earlier in the right eye, but 
at the time of the examination the pupil on this side 
was occluded, as a result of later inflammation 

Case 5 — L H exhibited uveokeratitis at 1 month 
and cerebral calcification at months of age The 
ej’-es were microphthalmic, but the fundi were not seen 
until the infant was 5 montlis old, when bilateral - 
macular chorioretinitis was found 



Case 2 — R B had microphthalmos, healed bilateral 
macular lesions and cerebral calcification at the age of' 
2 years When he ivas reexamined at 7 years of age, 
the right pupil was almost occluded by adhesions of the 
Ills to a cataractous lens, and vision w'as reduced to 
the barest perception of light Ophthalmoscopic exami- 
nation of the left eye revealed a large, oval, inactive, 
sharply marginated chorioretinal lesion in the macula 
The temporal portion of the disk was covered by a 
veil of glial tissue, which extended fanhke for a short 
distance and gradually blended w'lth the normal retina 
on that side The retinal arteries were moderately' 
narrowed Figure 6 show's the left fundus The early 
description of the lesion in the right macula corre- 
sponded to that of the lesion in the left eye Figure 7 
shows the cerebral calcification The cerebral condition 
shows no conspicuous change from tliat found at 2 
years of age 

Case 3 — N T had convulsions from the sixth day 
of life Projectile vomiting commenced on the four- 
teenth da\, at which time the patient underw'ent opera- 
tion at another hospital on the basis of a diagnosis of 



Fig 7 (case 2, table 6) — Roentgenogram of the skull 
showing multiple areas of cerebral calcification 
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The diagnosis of toxoplasmosis was proved 
or was considered probable in 4 other cases in 
which there were congenital chorioretinitis and 
other evidence of the disease The serologic 
tests gave negative results These cases are 
included in table 7 


Table 7 — Cases m Which Positive Signs of Toxo- 
plasmosis Wcic Associated loith Negative 
Results of N ciitraliaatiou Tests 


Case 

Ivo 

Patient 

Age at 
Time ot 
Test 

bindings 


1 

B H 

1 mo 

Parisitie cysts m tissues ot 

central 

2 

D M 

17 mo 

nervous sistcm and eje at autopsy 
Hv drocephalus, psjehomotor retard! 

3 

M R 

21 mo 

tion 

Convulsions dilatation ot 

cerebral 


E S 

IG yr 

V entncles 

Hydrocephalus 



Cases III Table 7 — The serums of B H , case 1, table 
7, and L H, case 5, table 6, iiho were identical twins, 
and the serum of their motlier were furnished by Dr 



Fig 8 (case 4, table 7) — Roentgenogram of the skull, 
show'ing elongation m the anteroposterior diameter, 
irregular areas of rarefaction of the inner tables of the 
cranial bones and' widening of the sella, associated wuth 
113 drocephalus 

W W Zuelzer w ho has described the clinical and 
pathologic aspects of these cases The lesions in the 
eves are to be the subject of a separate report by 
Zuelzer Iridoc 3 clitis and macular chorioretinitis with 
toxoplasmas in the lesions were found in the right ere 
of B H at autopS 3 The serum was obtained twelve 
hours post mortem and dried from the frozen state 
tw ent\ -four hours later The result of the test on, this 
serum was reported as “doubtful,” since it neutralized 
the 1 1,000 and 1 10,000 dilutions of the suspension of 
toxoplasmas, but it is included in the negative group be- 
cause It was inactiie against the 1 100 dilution It is 
possible that the delaj in obtaining and preserving the 
serum mav have been responsible for the w'eak neutrali- 
zation in this case, although positive results have been 
obtained with serum which had been en route m the 
mill for seventv-two hours or more in the unprreserv^ed 
state 

D M case 2, exhibited a maculopapular eruption and 
cpasticitv of the arms and legs from the sixth month 
, of life The results of studies of the blood and spinal 


fluid, including animal inoculations, were entirely nega 
tive for Toxoplasma 

The seizures of M R , case 3, consisted of spasmodic 
contractions of the arms and legs and twitches of the 
lace, which commenced at the age of 6 months On the 
child’s admission to the hospital, at 17 months of age, 
the white blood cell count was 16,300, with 60 per cent 
Ivmphoc 3 tes The spinal fluid was normal 

E S , case 4, had convulsions during the first year 
of infancy Evidence of long-standing hydrocephalus is 
shown in figure 8 

The last 3 patients were greatly retarded in mental 
development D Ivl and M R (cases 2 and 3) had 
disseminated circumscribed chorioretinal lesions, while 
the lesions in the ejes of E S (case 4) were identical 
with the condition shown in figure 6 

Seven cases of congenital chorioretinitis in- 
cluded in tables 4 6 and 7 were from the Mary- 
land School for Blind Children The serum tvas 
positive for Toxoplasma in 1 case, equivocal in 
2 cases and negative in 4 cases One patient, 
M H , table 6, \\ hose serum yielded an equivocal 
result bad cerebral calcification, while another, 
E S , table 7, whose serum gave a negative reac- 
tion, had hydrocephalus (fig 8) It is probable, 
therefore, that Toxoplasma is an etiologic factor 
of some importance in tlie blindness due to 
congenital chorioretinitis found in institutions 
of this kind 

Neutializing antibodies have not been con- 
sistently demonstiated by other investigators in 
all patients wuth proved or probable toxoplas- 
mosis or in patients suspected of having the 
disease Sabin obtained a negative result with 
the serum of a boy wnth encephalitis from wdiose 
spinal fluid toxoplasmas were 'isolated by inocu- 
lation of guinea pigs The seium of a 14 month 
old infant wnth convulsions, microcephaly chorio- 
retinitis, cerebral calcification and psychomotor 
disturbance, described by^ Levin and Moore,-^ 
and that of his mother were also found negative 
for neutializing antibodies-*" by^ Sabin In 
2 other patients in the series of the same author 
with some of the clinical manifestations of toxo- 
plasmosis, including cerebral calcification or 
chorioretinitis, antibodies w^ere not found m the 
serum There were also 9 of 10 infants or chil- 
dren with histones of convulsions beginning soon 
after birth, psychomotor retardation or palsies not 
associated with cerebral calcification or chorio- 
retinitis who were without antibodies In an- 
othei of Sabin’s patients, already’- mentioned, 
who presented chorioretinitis, hy’drocephalus, 
cerebral calcification and psy’chomotor retarda- 
tion the serum showed oifly slight evidence 

25 Levin, P , and Aloore, H Fetal Toxoplasmic 
Encephalitis A Type of Congenital Cerebral Disease, 
J Pediat 21 673-679 (Nov) 1942 

26 Complement-fixing antibodies were demonstrated 
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of neutralization at the age of 6 months, but 
theie was an met ease in neutralizing antibodies 
in subsequent months 

The data in the 12 cases of acquired antenoi 
or posteiior uveitis in which positive or equivocal 
lesults ivere obtained aie given in table 8 

Cases Table 8 — The ocular lesions in all patients 
were in the active stage at the time of the test, although 
some of the patients had a history or clinical evidence 
of previous inflammation m the same or in the other 
e 3 'e Some of the patients in the ‘group were hyper- 
sensitive to tubeiculin, others had blood agglutinins for 
Brucella or the complement fixation test gave a positive 
reaction for gonococci , several had chronic tonsillitis 
or sinusitis, and 1 had syphilis 


infants in all cases weie normal and, lemamed 
so during an obseivation period of ten months 
The serums of 3 patients which were tested 
had no antibodies Also, the pieviotis offspring 
of all the women had been normal There were 
6 other obstetric patients, without postpartum 
infection, whose serums were negative It seems 
unlikely that 5 patients taken at random from 
a single ward would have latent toxoplasmosis 
with specific antibodies whereas patients with 
definite clinical evidence of the disease were 
without them The impression is, theiefore, that 
the antibodies m at least some of these patients 
w^eie nonspecific 


Tabif 8— oj Acquned UvcHi^ Associated zviili Toi opIaswa-Nctilralicwq Antibodies 


KPliitivc Sl/c of Ltsions Vidflnd bj 
Smiin loxoplii^mu 3Il\tures 


Patient 

Color 

Sov 

Arc, 

\r 

DiaRno®!*- 

1 20 

1 100 

1 l,OJ0 

1 K>,00(J 

Classification 

R J 

W 

F 

J5 

Posterior uiciti*- 

++ + 

+~ 

— 

— 

Positive 

A S 

W 

M 

, , 

Posterior iuciti« 

S + + -r 

+ + 

— 

— 

Positive 

H C 

W 

M 

so 

Posterior uvelti*: 

+ + + -) 

+s 

— 

— 

Positive 

1 JI 

w 

AI 

20 

Po'-terior u\eiti« 

+ t-i 


— 

— 

Positive 

M P 

W' 

r 

20 

Posterior u%eUI« 


+ + 

— 

— 

Positive 

J J 

ll 

SI 


Posterior inciti*- 


4*4 

+ 


Lf(iiIvoe.il 

T P 

w 

M 

29 

Anterior ineiti« 

+ 4- 4* 

4"^ 




Positive 

G n 

X 

M 

io 

Anterior uveiti= 

+ -* -r + 


+ 


1 fjmvotul 

0 s 

w 

M 

iO 

Posterior mciti« 

4* 4- 4-4 

■4- 

4“ 

— 

Lcjuivocai 

R P 

w 

J 

.0 

Anterior u\eitl= 

4**^ 4” 4* 

4 4" 4- 


— 

Lqulvocai 

C B 

n 

SI 

77 

Anterior u\eltl= 

+ T+ + 

4*44- 

4' 4* 

— 

Lcjuivocal 

I P 

w 

1 


Posterior uicitis 

•i*-i +4 

H + + 


— 

Lquivocal 


Tabix 9 — Noimal Pei sons IFItosc Seiuin Ncntializcd 
Toxoplasma 


• 

Pa 

jtiont 

Race 

Sex 

Roldtho Sive of I e=lons lleldeci 
tij Scrum To\oplu®ma Mixtures 

, >. ^ ciu=«in 

Arc 1 20 1 too 1 1,000 1 10,000 cation 

r J 

X 

r 

17 

+ + + 

++■ 



— Positive 

C K 

X 

r 

21 

4-^44 

4 4 

— 

— Positive 

G T 

X 

r 

19 

4-r4“r- 

4 4 

— 

— Positive 

C W 

IV 

r 

17 

*^ 1 — h-r 

^ + ‘ 

4 -r 

rquivocul 

31 ±5 

X 

p 

18 

4444 

44-r 

+ -r 

— Equivocal 

Jv aI 

X 

F 

29 

4-^44 

-! + 

— 

— Positive 


Particular mention should be made of R J , who is 
also included among the parents in table 5 and who 
IS the mother of patient 27 in table 4 , her serum also 
yielded a positive reaction She had a unilateral, round, 
nonpigmented, grayish white, slightly elevated macular 
lesion, 1 disk diameter in size On one occasion pos- 
terior corneal precipitates and an aqueous flare were 
noted in the same eye Except for pronounced sensi- 
tivity of the skin to tuberculin, a complete clinical 
suivey revealed nothing abnormal 

The data for the normal subjects, othei than 
patents of patients with congenital chorioretinitis, 
whose serums gave a positive or an equivocal 
leaction for Toxolplasma are shown in table 9 

The reason foi the positive results in these 
cases is not clear It is notable, how’^ever, that 
5 of the 6 pel sons tested iveie Negio wminen 
111 the maternity w^ard, all being tested ten days 
post partum One of these patients had 
pieeclampsia, while 3 had had postpaitum infec- 
tions, with moderate to high tempeiatures The 


NONSPECIIIC SCRUM RCACTIONS 

In the gioup of cases of congenital chorio- 
letmitis m wdnch theie w^as definite leasoii to 
suspect Toxoplasma as the etiologic agent, the in- 
cidence of positive 01 equivocal leactions w^as 
63 pei cent Fiom these lesults it would appeal 
that a positive reaction in congenital chorio- 
retinitis has definite diagnostic value In the 
other gioups, such as those cases of acquned 
anterior or posterioi uveitis, and in noimal 
persons antibodies weie present in 10 to 14 
pel cent On the othei hand, negative leac- 
tions were obtained in 4 cases m which the 
diagnosis ol toxoplasmosis appealed ceitain An 
attempt was theiefoie made to find an explana- 
tion for the paradox of positive leactions in 
noimal peisons and negative leactions in the 
presence of disease, and to determine the condi- 
tions undei w'^hich nonspecific neuti ahzation of 
Toxoplasma, as suggested by the foiegoing data, 
might occur 

The method used w^as that indicated by the 
results of the investigations of Sabin and Ruch- 
inan These authors oliserved that the neu- 
tralizing antibody appeared in rhesus monkeys 
as early as two w^eeks after infection and pei- - 

2/ Sabin, A B , and Rucliman, I Characteristics 
of the Toxoplasma Neutralizing Antibody, Proc Soc 
Exper Biol & Med 51 1-6 (Oct) 1941 
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sisted throughout the period of observation (four- 
teen months) without evidence of a persistent 
infection The antibody was of low titer and 
was destroyed in serum exposed to a temperature 
of 56 C for thirty minutes The neutralizing 
antibody which was present in the serum of an 
infant with congenital toxoplasmosis was simi- 
larly found to be thermolabile and of appa.rently 
low titer The authors further described the 
results m neutralization that they had obtained 
with “hyperimmune” monkey serum, which was 
prepared by pooling the serum of monkeys re- 
peatedly inoculated with Toxoplasma-infected 
tissues This serum, which had originally yielded 
the low titer neutralizing antibod}^ after inter- 


one to four weeks, unheated serum still gave 
either positive or equivocal reactions However, 
tests performed with unheated and heated por- 
tions of serums which were obtained nine to 

Table 10 — Cases in Which the Scrum Was Tested 
for Thennolabiliiy of the Antibody 


Heaction of Serum 

I • V 

Portion 
Portion Heated 


Patient 

Age 

Positive Findings Unheated at oC C 

K S 

15 mo 

Congenital chorioretinitis, 
cerebral calciflcatlon 

+ 

— 

Jj H 

1 mo 

Congenital uveoheratitis, 
cerebral calcification 

+ 

— 

H B 

7>r 

Congenital cborioretinitis, 
cerebral calcification 

+ 

— 

L S 

23 jr 

Congenital chorioretinitis 

+ 

— 


Table 11 — Cases in Which Ouginal Unheated Serum Gave a Positive Reaction and Both Heated and Unheated 

Portions Gave Negative Rcacitoni Several Months Later 


Patient 

E M 

J P 
e T 

0 K 

Age 

20 jr 

29 yr 

19 yr 

21 yr 

Clinical Findings 

Acquired posterior uveitis 
Acquired anterior uveitis 
Formal 

Normal 

Original 
Specimen II 
Unheated 

+* 

+ 

Interval 

Between 

Venipunctures 

17 mo, 

21 mo 

9 mo 

9 mo 

Specimen III 
Unheated 

Specimen III 
Heated, 60 C 

* In this 

table, and 

m table 12, + indicates a positive reaction, ±, an equivocal result, and 

— a negative reaction 

Table 12- 

-Cases in 

Which Original Unheated Scrum Gave an Equivocal Reaction and Both Heated and Unheahd 
Portions Gave Negative Reactions Three Weeks and Ten Months Later 

Patient 

J O 

0 W 

4gc 

20 yr 

18 >r 

Clinical Findings 

Congenital chorioretinitis 
Normal 

Original 
Specimen I 
Unheated 

± 

Interval 

Between 
Venipuncture' 
lO mo 

3 wlv 

Specimen II 
Unheated 

Specimen II 
Heated, 50 0 

t 


vals of four and seven years’ storage in an ordi- 
nary refrigerator was found to have a high titer 
antibody, which was not destroyed by heating 
the serum at 56 C for one-half hour They 
concluded that this thermostabile “hyperimmune” 
reaction was not due to the regular neutralizing 
antibody 

The following measures were carried out to 
determine, if possible, the specificity of the neu- 
tralizing antibody according to the method sug- 
gested by the aforementioned authors A num- 
ber of serums were divided into two portions, 
and one part was tested in its natural state 
and the other after being heated at 56 C for 
thirty minutes Table 10 shows the results in 
4 cases, in all of which the unheated portion 
of serum gave positive results and the heated 
portion negative results, and confirms the obser- 
vations of Sabin and Ruchman on the thernio- 
lability of the regular, low titer neutralizing 
antibody 

Table 11 shows the results in 4 cases in which 
the unheated serum had formerly yielded at least 
one positive reaction When retested in from 


twenty-one months later gave negative results 
in all cases 

Table 12 shows 2 other cases m which equivo- 
cal results were obtained with the original un- 
heated serum and in which negative results were 
obtained with both the unheated and the heated 
portion of the serum obtained three weeks and 
ten months later 

An analysis of the results of this small number 
of cases shows that m all cases the antibody was 
of low titer and probably the same In the 
6 cases shown in tables 11 and 12 the antibody 
disappeared spontaneously in a period of three 
weeks to twenty-one months This, however, 
was not a uniform phenomenon, since m 3 cases 
of congenital chorioretinitis not shown in table 
form the antibody was still present nine to 
fifteen months after the original positive test 
The fact that the results of the test can be 
reproduced with remarkable precision with pte- 
served portions of the same specimen of serum 
whereas the differences are noted with serum 
which is obtained later suggests that the variable 
factor m neutralization is humoral m origin 
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Since a variable antibody content of the serum 
was demonstrated in 4 persons, table 11, with 
elevated temperature, spontaneous in 2 patients 
with postpartum infections and induced by means 
of intravenous administration of typhoid vaccine 
in 2 others with acquired uveitis, fever as a 
possible cause of nonspecific antibody produc- 
tion IS suggested However, similar observa- 
tions were made on 2 other persons, table 12, 
with normal temperatures, 1 of whom had cho- 
rioretinitis from the fourth month of life In 
the patient last mentioned there was evidence 
of a reactivated chorioretinal lesion m one eye 
at the time of the original test Summing up 
the results in the cases m tables 10, 11 and 12, 
It would appear, first, that the low titer neu- 
tralizing antibody is thermolabile and, second, 
that there is a tendency for it to disappear spon- 
taneously from the blood serum This observa- 
tion would explain the negative results obtained 
in the 4 cases of congenital toxoplasmosis, al- 
though an alternative possibility, as suggested 
by Sabin, is that the antibody may not be 
produced early in all instances It is evident 
that in some cases the antibody may persist 
for many months, or even years However, 
there is no definite explanation for what appear 
to be false positive reactions In this senes the 
high titer, thermostabile neutralizing antibody 
described by Sabin and Ruchman as occurring 
in "hyperimmune'' monkey serum was not found 
in any human serums, although a potent neu- 
tralizing antibody which was not inactivated at 
a temperature of 56 C for thirty minutes was 
found in the serum of immune rabbits This 
study, therefore, does not support the implica- 
tion which follows from the results of the in- 
vestigations of these authors that the nonspecific 
antibody would be thermostabile It does sug- 
gest, though, that nonspecific serum reactions 
might occur in 10 to 14 per cent of persons 
without clinical evidence of toxoplasmosis as it 
IS at present understood 

Other possible factors which might cause a 
nonspecific serum response were investigated It 
seemed possible that a variation in the pn of 
the saline diluent for the suspension of toxo- 
plasmas might be a responsible factor Accord- 
ingly? 2 serums which had been positive ten 
and twenty-one months previously were retested, 
using diluents of varying between 5 9 and 7 5 
Unfortunately, all of these 'tests gave negative 
results, the antibody having spontaneously dis- 
appeared, so there is no information available 
on this point 


The possibility that the results might be in- 
fluenced by the difference in the strains of Toxo- 
plasma was considered However, in many cases 
the variation in results occurred with the same 
strain, and there were 3 serums in the group 
which neutralized both strains of Toxoplasma 
Moreover, monkey serum which came from 
monkeys infected with one strain neutralized 
both strains of Toxoplasma Therefore there is 
no evidence from this study that the strain of 
organisms used in the test would affect the 
results 

SUMMARY AND CONCLUSIONS 

Strong to moderate neutralization of Toxo- 
plasma was obtained with the serum of 63 per 
cent of 27 patients with congenital chorioretinitis, 
14 per cent of 97 patients with anterior or pos- 
terior uveitis and 10 per cent of 58 normal persons 
other than the parents of infants or children 
with congenital chorioretinitis Of 9 patients 
with congenital chorioretinitis and other evidence 
of toxoplasmosis only 5 had antibodies Anti- 
bodies were present in 6 of 7 mothers of patients 
with congenital chorioretinitis Theiefore it 
would appear that the demonstration of the neu- 
tralizing antibody should be considered a factor 
of moderate diagnostic value only m patients 
with congenital chorioretinitis Its absence from 
serum does not rule out the possibility of toxo- 
plasmic infection 

The neutralizing antibody is of low titer, is 
thermolabile and shows a tendency to’ disappear 
from the blood serum in a few weeks, although 
it may persist for fifteen months or longer, pos- 
sibly even indefinitely in some cases Aside from 
possible instances of fa’mihal infection, Toxo- 
plasma-neutralizing antibodies may be demon- 
strated in 10 to 14 per cent of persons without 
clinical manifestations of toxoplasmosis as the 
disease is at present understood It is probable 
that at least in some of these persons the anti- 
bodies are nonspecific 

Dr Edwards A Park, director of the department of 
pediatrics of the Johns Hopkins Medical School, per- 
mitted the study of various patients in his services and 
offered laboratory facilities at the Harriet Lane Home , 
Dr W W Zuelzer, of the Children’s Hospital of Michi- 
gan, furnished the serums and the histones m his cases , 
Major A B Sabin, formerly of the Children’s Hospitai 
of Cincinnati, and Dr A Wolf, of Columbia Univer- 
sity College of Physicians and Surgeons, furnished tlie 
strains of Toxoplasma used. Major A B Sabin gave 
a generous supply of Toxoplasma-immune monkey 
serum, and Miss Helen Zepp and Miss Elizabeth Fisher 
assisted in the details of the laboratory technic 

808 Union Central Building 


28 Serum supplied by Major A B Sabin 
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Herpes zostei opiitlialmicus presents an m- 
teiesting problem Although the disease was 
known to physicians of antiquity, their ideas 
concerning the disorder were obscure The}' de- 
scribed, in considerable detail, the charactei istics 
of the disease, but their interpi stations were 
brief The disease was known as zoster to the 
Greeks, and Pliny, a Roman, is said to have 
been the hist to apply to the eiuption the de- 
nomination of zona From these ancient times 
to the early nineteenth century the literature is 
scant on the subject Mahlis, in ISIS suggested 
that the eruption of heipes zoster followed the 
distribution ot neives, and Parrot, in 1S56, noted 
that the eiuption like pain developed along the 
course of branches of nerves, most fiequentl} 
supeificial, and that it w'as heie that the neti- 
lalgias oidinarily manifested themselves This 
was proved in 1S61 by i on Barensprung Hutch- 
inson 111 1866, and Bowman, m 1S67, weie the 
fiist to describe heipes zostei ophthalmicus in 
detail and each leported several cases 

An enoi mous amount of w'ork has been 
done in recent j'ears in the investigation of the 
patholog}', treatment ahd various manifestations 
of zoster and othei heipetic diseases Although 
the condition is comparatively rare, the literatiiie 
on this subject is laige, a gieat many cases having 
been leported 

Herjies zostei has been noted to occur in the 
jiropoition of 1 to 2 per cent of all diseases of 
the skin Horner found 2 instances in 28,328 
cases of cutaneous disease during a six yeai period 
Joseph found 163 cases of herpes zoster m 15 603 
cases of diseases of the skin Knowdes, 286 cases 
111 21,337 cases and Greenough, 235 cases m 
17,741 cases Fouchaid in 1898, found 57 cases of 
ophthalmic zostei in 5 000 cases of diseases of the 
eye Da Fonseca, m 1882, saw 4 cases of ophthal- 
mic zoster in 13 000 cases of ophthalmic disease, 
and Galezowski encountered 19 cases among 
36 000 cases of diseases of the ej'e Head and 

\ thesis presented to the American Ophthalmological 
Societi, m partial fulfilment of the requirement for 
membership, Alarch 1942 


Campbell found 18 cases of the ophthalmic form 
in 416 cases of heipes zoster Berggreen and 
Schuler, in 1938, reported 2,014 cases of herpes 
zoster occuning in Berlin m 16 of w'hich the 
fifth nei \ e w'as involved Schonfeld encountered 
disturbances of ocular innervation in 12 per cent 
of cases Only 5 cases w'ere seen at the Wills 
Hospital in 1913-1914, out of a total of 30,000 
cases of ocular disease 

Laqueur, in 1870, had found 52 instances of 
ophthalmic zostei in the literature, and Ar- 
maignac, in 1884, obseived that a total of 200 
cases had been reported There are several 
vaiieties, distinguished mainly by the region in- 
volved In 1924 Achard stated that cases of 
the ophthalmic type i cpresented about 7 per cent 
of the cases of all types of heipes zostei Ooh- 
thalmic zoster is, after thoiacic zostei, the most 
frequent type, and, like the diseases in other locali- 
zations it IS usually unilateial and nonrelapsing 
At times Its fiequency amounts to an epidemic, 
as reported by Head and Campbell, Tiousseati, 
and Levaditi and at other times it is seldom 
seen Various manifestations of the disease are 
continually being lepoited, but little is definitely 
known Theories legaidmg its cause are fre- 
quently being advanced but the etiologic factors 
aie still obsctiie 

The disease may be of long duration, the 
period 1 anging from tw o w eeks to several months, 
and occurs w'lth greatest fi equency and w'lth most 
severity in the lattei half of life It displays no 
predilection for age, coloi or sex It may be 
confined to certain blanches of the fifth neive, 
and it IS obseived most fiequently on the inner 
half of the upper lid, the adjacent side of the 
nose, over the eyebiow' and in the region of dis- 
tiibution of the supiatrochleai, the mfiatrochlear, 
the sujiraorbital and the oculonasal neive The 
area most fiequently affected is that of the supia- 
orbital nen e, the lesions often exhibiting a svm- 
inetric design along various ascending and 
descending blanches of this nerve, and next in 
frequency is the area of the suprati ochlear nerve 
The fiontal nerve may be affected alone and 
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some belle^e that this nene is always involved 
Rossander, in 1877, desciihed a case, howevei, 
m \\ Inch only ' the infrati ochleai liei ve was 
affected The disease may he localized along 
the laci imotemporal nei ve and involve the temple 
The more seiions complications occui \\hen the 
lacrimal and nasocihaiy hianches aie affected 
The entile tenitoiy of the ophthalmic neive may 
he involved namely, the uppei hd, which is 
swollen and coveis the glohe, the internal fiontal 
region, on which are distiihuted the vertical rows 
of vesicles, arianged m the foim of a fan, and 
the anteiior thud of the scalp and the foot of the 
nose Sometimes a single hianch is affected 
for example, the frontal, causing involvement of 
a large triangular teintoiy with a supeiioi base, 
or the nasal hianch, lesulting in involvement of 
the internal third of the uppei hd and the ala 
nasi, or the lacrimal hianch, with consequent 
implication of the external thud of the eyelid 
Bar, in 1925, repoited a case, from which he 
drew interestinsf deductions In addition to cu- 
taneous anesthesia in the fiontal region, the 
uppei lid, the conjunctiva and the coinea, on 
the right side, theie was involvement of the 
ophthalmic division of the fifth nerve with the 
exception of the teiminal hianches of the naso- 
ciliaiy and anteiior ethmoidal nerves, resulting 
in diminution of sensation in the lowei hd and 
the uppei half of the side of the nose Fiom 
this derangement of sensibility, he concluded that 
twigs of the first division, as well as fiheis fiom 
the second hianch, of the fifth nerve supply the 
lower Iid 

Herpes zoster ophthalmicus may be associated 
with zoster of the superior maxillary branch, 
with vesicles on the lower lid, the supeiior maxil- 
lary region as far as the upper lip and the 
malar bone, the tonsils and the velum palati , 
with zoster of the inferior maxillaiy hianch, with 
vesicles on the chin and the lower lip, with 
geniculate zoster, with vesicles in the external 
auditory canal and fiequently with facial paial- 
ysis, and ivith zoster of the glossopharyngeal 
nei ve 

Sometimes all iieives of the fiist division, or 
several of these branches, are affected simul- 
taneously with the second division Involvement 
of all nerves of the fiist and second divisions of 
the nerve is less often seen, *and imolvement 
of all three divisions together is lare Cases of 
zostei without eiuption aie exceptional, although 
Lederer, in 1900, repoited such cases 

ANATOMIC RELATIONS OF THE 
FIFTH NERVE 

The physiologic makeup of the fifth nerve is 
complicated The tiigeminal ner\e resembles 


a spinal neive, being made up of a compiessed 
gioup of affeient, posteiior loots Its ganglion, 
the gasseiian, is a fusion of posteiioi loot gan- 
glions of all the posteiior sensoiy loots, corie- 
sponding to all motor neives from the biam stem 
The neive enteis the pons midw'ay between its 
lowei and its uppei boidei and sends an ascend- 
ing loot upw’aid to the biain stem and a de- 
scending loot to the tissues as fai dowm as the 
second ceivical level Any pathologic piocess 
affecting the cells in the pons, such as meningitis, 
pontile tumoi oi inflammation, may be lefeired 
to the coiiespondmg point of the peiipheial dis- 
tiibution In the main the nerve is sensory^, 
with Its centei the gasserian ganglion, but it is 
linked up with fibeis from the ceivical portion 
of the sympathetic chain, wdnch cany vasocon- 
stiictor impulses ind motoi fibeis to the levatoi 
palpebiae muscle, to Muller’s muscle and to the 
fibeis of the dilatoi pupillae 

The gasseiian ganglion lies in the middle fossa 
of the skull, and from its uppei portion aiises 
the ophthalmic division of the fifth neive, which 
passes into the caveinous sinus and runs along 
its lateial w^all The ophthalmic division gives 
off a bi anch to the tentoi iiim, the recurrent nerve 
of Arnold, and sends filaments to the thud and 
sixth neives and sometimes to the fouith neive 
Involvement of this branch to the meninges 
may simulate symptoms of meningitis 

The ophthaliflic division, the smallest of the 
thiee divisions of the fifth neive, is a flat nerve, 
about 1 inch (2 5 cm ) in length, and is puiely 
sensory It is joined by sympathetic fibers from 
the superior ceivical ganglion, and just before 
enteiing the sphenoid fissuie, it divides into the 
fiontal, the laciimal and the nasociliary nerve 

The eye receives its sensory innervation fiom 
the ophthalmic division of the fifth nerve Affer- 
ent impulses pass by tlus route to the gasseiian 
ganglion and then to the pons Some fibers end 
in the chief sensory nucleus, and otheis descend 
through the pons and the medulla to the uppei 
segments of the spinal coid These foim the 
spinal loot of the fifth neive and form connec- 
tions with the substantia gelatmosa of Rolando, 
wdiich extends fiom the pons to the uppei cervical 
poition of the cord From the sensoiy nuclei, 
a second afferent neuion decussates to foim the 
trigeminal fillet and then passes to the optic 
thalamus, wdiere a thud afferent neuion passes 
by way of the internal capsule and the corona 
radiata to the cortex Thus, the fifth nerve 
fibers aie exposed to injuiy over a wude area 

The first branch, the ophthalmic neive, wnth 
the ciliary ganglion, supplies sensation to the 
upper hd, the conjunctwa, the eyeball, the lac- 
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rimal gland, the forehead, the anteiior pait of 
the scalp the frontal sinus, the root and anterior 
portion of the nose and the caruncle, and a 
branch from the ciliary ganglion enters the optic 
nerve u ith the central artery of the retina 

The second branch, the superioi inaxillarj 
nerve uith the sphenoid ganglmn, furnishes 
sensation to the cheek, the anterioi temporal 
region, the lower hd, the side of the nose, the 
upper hp, the upper teeth, the mucous membrane 
of the nose, the nasopharynx, the antrum, the 
ethmoid cells the soft palate, the tonsils and 
the loof of the mouth 

The third branch, the inferior maxillar} nerve, 
with the otic and submaxillary ganglions, is both 
motor and sensory and is distributed to the skin 
of the side of the head, part of the auricle and 
the external auditor} meatus, the lower part 
of the face, the lover hp, the mucous membrane 
of the mouth, the tongue, the mastoid cells, the 
lover teeth, the gums, the salivary glands, the 
dura mater and the skull 

The frontal ner\e is the longest branch of the 
ophthalmic nene It enters the orbit through 
the superior oibital fissure and divides into two 
blanches, the supratrochlear and the supraorbital 
The supratrochlear bianch escapes from the orbit 
between the trochlea and the superior orbital 
f 01 amen passing up to the forehead, and gives 
off branches to the conjunctiva and the skin of 
the upper lid The supraorbital branch passes 
thiough the supiaorbital foiameii, giving off 
branches to the upper hd, and ends in two cu- 
taneous branches to the scalp The supraorbital 
branch is the nerve most often affected with 
herpes zoster, and next in frequency is the supra- 
trochlear, yet the latter rarely suffers alone 
These nen^es supply the upper hd and forehead 
and may extend as far back as the vertex 

The lacrimal nerve is the smallest branch of 
the ophthalmic division It anastomoses with the 
facial nerve (pars intermedia of Wrisberg) and 
passes into the orbit through the superior orbital 
fissure, enters the lacrimal gland and gives 
branches to the gland, the conjunctiva and the 
skin of the upper hd It is often difficult to tell 
whether or not this nerve is involved in cases of 
herpes zoster if the conjunctiva and the upper 
lid are affected, because they receive filaments 
also from the superior trochlear, from the frontal 
and from the inferior trochlear nerve The 
temporal branch of the superior maxillary nerve 
m its course through the orbit i eceives a filament 
from the lacrimal nerve, and at times the zygoma 
may shov' vesicles, although the superior maxil- 
lary nerve itself may not be involved 


The nasocihaiy nerve becomes the main sen- 
sory nerve to the eyeball This nerve crosses 
the optic neive, and at the innei wall of the orbit 
It divides into two terminal branches, the infra- 
trochlear nerve and the nasal ner\e proper, sup- 
plyung the iiis the ciliary'^ body and the choroid 
The mfrati ochlear nerve emerges from the orbit 
above the internal tarsal ligament Its branches 
suppl}’^ the sac the conjunctiva, the skin of the 
lids and the root of the nose As far as the eye 
IS concerned, the nasal nerve is the most im- 
portant The nasal nerve pi oper leaves the orbit 
by tbe anteiior ethmoid foramen to enter the 
anterior part of the cranium, at the inner margin 
of the cribriform plate Here it tuins forward 
under the dura and passes through a narrow 
opening at the side of the crista galh to reach 
the nasal cavity' It passes below' the low'er mar- 
gin of the nasal bone and gues off branches to 
the skin and makes connections w'lth the facial 
neive In its course, it sends a branch to the 
ophthalmic ganglion a small fragment running 
alongside the optic nerve It gives off the long 
loot of the ciliary ganglion, fiom w'hich short 
ciliary nen'es pass to the ins , then it sends long 
ciliary branches to the ciliary muscle and the ins, 
and subsequently divides into the external and 
the internal nasal nerve, w'hich supply the middle 
and the tip of the nose 

This nen'e exhibits a complex distribution 
Through its ciliary ramifications it furnishes 
sensibility' to the globe , tbrough its external 
course it inneivates the internal part of the two 
eyelids, the lacrimal cac and the nose Its in- 
ternal distribution is partly to the nasal mucosa 
and partly to the skin of the lobe of the nose 
The ciliaiy, or lenticulate, ganglion lies in the 
orbital fat between the optic nerve and the 
external muscles It is made up of a filament 
from the nasal branch of the ophthalmic (sen- 
sory) nerve, fibers from the oculomotor nerve 
and a branch from the cavernous plexus of the 
sympathetic chain Its branches are the short 
ciliary nerves, which accompany the long ciliary 
nerves and pierce the sclera near the entrance 
of the optic nerve The short ciliary nerves are 
distributed to the cornea, the ins and the ciliary 
body Inflammation of the ganglion may bring 
about dilation of ^he pupil, with increased ocular 
tension, through its sympathetic fibeis 

The posterior parts of the sclera are supplied 
from the ciliary nerves Anteriorly, the ciliary 
nerves form a plexus, fibers from this area are 
distributed to the anterior part of the sclera, 
behind the sclerocorneal junction (limbus), and 
go forward to the sclera The corneal nerves 
enter this structure at about the middle third 
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of Its thickness These fibei s foi m an anastomosis 
at the limbus, wheie about sixty branches entei 
the cornea 

Thus, the uppei lid and the conjunctu-a le- 
ceive their sensoiy nerve supply from several 
blanches of the fifth nerve — the supraorbital, the 
tiontal, the infratrochlear and the supratrochlear 
The laciimal neive supplies the lateral angle of 
the eye The conjunctua of the bulb likewise 
shares m the neives of the lids and also gets 
some supply fiom the lacrimal neive Small 
branches of the ciliary nerve also enter the con- 
junctiva, wheie they combine with othei nerves 
in the form of a plexus and then distribute them- 
selves partly in the conjunctiva and partly in the 
sclera 

Konigstein expressed the belief that the epi- 
thelium of the cornea is supplied by nerves 
arising fioni the conjunctival plexus, the sub- 
stantia propiia, by the supeificial branches, and 
Descemet’s membrane and the cornea over it, by 
the deep ramifications His investigations also 
showed that the portion of the coineal nerves 
originating in the conjunctival nerves w^ere de- 
veloped in proportion to the development of the 
conjunctival portion of the cornea When there 
is complete development of the pars conjunc- 
tivalis of the cornea, the epithelium of the cornea 
is supplied solely by conjunctival nerves In 
that case the scleral poi tion' of the cornea has its 
own, independent plexus 

Anomalous ramifications and an unconven- 
tional distribution of branches of the fifth nerve 
have been reported m some cases, and this should 
be taken into consideration in any problematic 
case of herpes zoster ophthalmicus Arnold 
observed that the lacrimal nerve arose from two 
roots, one having 'its origin m the supraorbital 
nerve and the other in the nasociliary nerve in 
some cases Svitzer saw^ a branch of the lacrimal 
nerve enter the bulb through the sclera and 
observed the radix longa of the ciliary ganglion 
arising from the supraorbital nerve Pye, Howse, 
Davies and Colley noted the radix longa arising 
from the lacrimal nerve Supernumerary roots 
of the ganglion have been described by Hyrti , 
one' such root which he observed separated from 
the lacrimal nerve and entered the ciliary gan- 
glion 

CLINICAL FEATURES 

INCIDENCE 

Age — Apparently, m herpes zoster neither age 
nor sex assumes a decisive role, although it has 
been observed in children that pain is less severe, 
the course of the disease is shortened and symp- 
toms of paralysis subside more readily It is 
clear that observers are not agreed as to the time 


m life wdien the disease is most prevalent In 
2,250 cases of herpes zostei ophthalmicus the 
average age w^as 44 The disease may occur at 
any age but is more commonly seen among elderly 
people They are more prone to attack when 
their physical condition is low^eied, and many 
cases ha\e been leported in wdiich the zoster 
follow^ed a recent illness or opeiation Lodge 
and Lodge, in 1923. lepoited 20 cases, m which 
the aveiage age was 55 Stizemmski stated that 
the disease developed oidinaiily in middle life, 
larely in youth or infancy Rayer claimed that 
the disease w^as moie frequent in adults Bns- 
saud found that most patients were betw^een 60 
and 70 years of age Elliot found the average 
age to be 41, and Hewlett, 48 

On the other hand. Fox claimed that the dis- 
ease w^as common in the young . Evans found 
that one half of his patients were under 14 years 
of age Bateman stated that the coridition oc- 
cuiied most frequently betw^een the ages of 12 
and 25 years Fagge and Pye Smith found 100 
cases, in 46 of which the patient w^as undei 
20 years of age Crocker reported that three 
fourths of the patients seen were under 13 years 
of age Stelwagon noted that the disease w^as 
most frequent in persons between the ages of 
10 and 30 yeais Head repoited 378 cases, m 
283 of which the patient was under 25, with an 
average age of 12 years Rollet, Bujadoux and 
Blanc, 111 1931, described a case of the disease 
in a girl of 10 years, wnth involvement of all 
three branches of the nerve on the right side and 
associated paralysis of the ocular muscles Mus- 
cular paralysis as a complication is rare m chil- 
dren Cases of ophthalmic zoster in children 
have been reported by Ginestous, Agnello, Fisher, 
Lederer, Desobry, McMurray, Gallemaarts, 
Rollet and Bussy Halipre, Roll, Jessop, Koch, 
Knox, Mayou, MacNab, Knowles, Rachmaninow 
and others Bonar and Pearsall saw a case of 
the disease in an infant 4 days old, and Lomer 
cited 2 cases of Bohn’s in wdiich the disease 
occurred in infants 5 and 7 months of age Kolb, 
in 1909, described a case of a disorder in a new- 
born infant m wFich multiple groups of scars 
were ^symmetrically arranged in the area of the 
first and second divisions of the fifth nerve, these 
lesions he considered the remains of a bilateral 
herpes zoster ophthalmicus present in intra- 
uterine life There are apparently two periods 
m life in which herpes zoster i$ most likely to 
occur — ^under 14 and over 40 years of age 

Sex — Some authors report a predominance 
of zoster m males, others claim that a greater 
number of females are attacked, and some be- 
lieve that males and females have the disease 
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with equal fiequency Lodge and Lodge found 
the incidence to be the same in the two sexes 
EAans found that females had the disease nioie 
often than males, the incidence being 75 per cent 
Hewdett observed more cases of zostei in females 
In the fifth and sixth volumes of the lepoits of 
the Royal London Ophthalmic Hospital are de- 
sciibed 51 cases, 31 of males and 20 of females 
Head (cited by Romei, m 1910) stated that m 
the London General Hospital in one year hei pes 
zostei occuried in about 1 of 500 cases Of 378 
cases ot all types of the disease, males w’ere 
affected m 240 and females in 138 H 3 'bord 
lepoited that males weie moie often affected 
than females, and this opinion was concuiied in 
b}^ Jaksch, Koch, Laqueui, Pacton, Auhineau. 
Strzeminski and Disson Cantonnet, m 1935 
claimed that the disease affected males in three 
louiths of the cases and the left side in tw'O thuds 
of the cases Davidson found that 75 pei cent 
of patients were males, Joseph, 70 pei cent, 
Brissaud, 75 per cent, Knowdes, 70 per cent, 
Greenough, 45 pei cent, and Metz, 65 pei cent 
I found that males were affected in 54 pei cent 
of 2,250 cases of heipes zoster ophthalmicus 
The light eye w'as affected in 54 per cent of all 
cases 

Seasonal Facfois — The seasonal occurience 
\aries Many believe it to be associated wuth 
the cooler months of the 3 ear, but epidemics have 
occurred in the summei months as w ell Nehgan, 
in 1852, said that in the summei and autumn of 
some years the disease would appeal to be epi- 
demic among childien Paisons claimed that 
the disease had a definite seasonal incidence — in 
the spring and 111 the fall Schamberg called 
attention to the predominance of cases in the 
spiing and autumn Biaiii claimed that the same 
seasonal incidence existed Elliot, m 1918, re- 
ported 19 cases that occuried in India betw'een 
September and Maich Von Bokay, m Budapest, 
111 1928 reported more cases in December and 
Tanuary, about one month aftei the incidence 
of varicella had leached its peak Knowles 
encounteied the largest number of cases m 
Jul 3 ’- and August, wdiile Stanford, Greenough, 
Blaschko, Joseph Head and Campbell reported 
the occurrence of more cases in the spring- Head 
stated the belief that the disease w^as associated 
with an atmospheric influence Recent investi- 
gators claim that the disease is most frequent 
during October and No\ ember 

EXPOSURE 

I'tlaiw im estigators belie\e that herpes zoster 
dei elops as the result of chilling of the bod 3 due 
to exposure to w ind cold and dampness Paget 


in 1866, lepoited a case in w’hich the disease de- 
A^eloped in a man aged 25 after exposure to severe 
cold Thiee days after exposure an eruption 
appealed on the right side of the upper hp and 
nose and the right cheek, involving the first and 
second branches of the fifth nerv'^e Jeffries, m 
1871, desciibed 3 ; 5 imilai cases Stieren re- 
ported 16 cases m 1906, in all of which there 
was a histoi 3 '^ of exposure to cold and dampness 
He expressed the belief that the disease w’as 
due to climatic conditions and peisonal habits 
Khnedinst, m 1918, cited 3 more cases in wdiich 
the eiuption followed exposure Othei cases in 
which theie was a similar histor 3 ' have been de- 
scribed, among others, by E 3 ^ei Plinde, R F 
Mooie, Lagarde, DaFonseca, Hybord, Horst- 
inann and Martini 

PRODROMAL SYMPTOMS 

Tbe general prodromal symptoms of malaise, 
headache, nausea, chills, fe\er and anorexia 
usually piecede the eruption by seveial days 
These s 3 mptoms are sometimes absent the pro- 
diome consisting merely of local pains and being 
characterized b 3 ' unilateral neuralgia The fever 
usually lecedes at the time of the cutaneous 
eruption Preliminary gastiic distuibances are 
sometimes picsent and are due to existent rela- 
tions betw'een the tiigeminal and the vagus nerve 
The cutaneous tempeiatuie is inci eased on the 
affected side, with anesthesia of the surface of 
the skin The flushing and redness of the skin 
is sufficient to raise the cutaneous tempeiature as 
W'as first repoited by Horner, in 1871, and Iw 
Paton, 111 1926 The latter found that the 
tempeiatuie of the affected side was about 2 
degiees (F ) higher than that on the other side, 
but that It fell as the condition subsided 

PAIN 

The disease is accompanied wnth subjective 
S3'mptoms, especiall3 excruciating pains of 
neuialgic.type along the entiie ophthalmic branch 
of the trigeminal neive, at times ladiating to other 
branches as far as the occiput and preceding the 
eruption, as a lule, by hours or seveial da3'S 
This mteival, Pickaid and Montgomer3' asseited, 
represents the giowth and spread of the iirus 
along the nei ves, a\ Inch has not as 3'et reached the 
ganglion The neuialgic pains manifest them- 
selves in all degrees of intensit3' Deep-seated, 
intermittent pains of definitely neuialgic t3'pe and 
of pel iodic chaiactei ma3' exist with superficial 
distress provoked by iriitation of the skin The 
pain ma3' assume the form, at times, of an 
exceeding^ violent cephalalgia occasional^' w'lth 
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ocular, supiaoibital, letio-oibilal oi ociilotem- 
poial pain The seventy of the pain and the 
extent of the lesion heai no i elation to one anothei 
The greatest pain often is expeiienced vhen the 
cutaneous lesion is but slightly evident In some 
cases nothing seems to lelieve the toiture Rea 
suggested that this lefiactoiy pain is piobably 
due to a lesfon in the pons, since cutting of the 
sensory loot does not lelieve the pain 

The whole c}cle lasts seveial weeks The 
pain continues thioughout the couise of the ill- 
ness and may last for yeai s in the gi aver forms of 
the disease Occasionally exacei hations occui 
after the disappeai ance of the zosteis, wdiile at 
other tunes the attacks of pain gradually become 
less seveie, in anj event, the pain is distiessing 
because of its tenacity and reacts piofoundly on 
the general condition of the patient In elderly 
people, the distress may end only w ith the termi- 
nation of life ' The continuous aftei -symptoms 
have sometimes led to suicide Forget lepoited 
such a case In the aged, the pain may lead to 
severe prostration, and it has been responsible . 
for exhaustion and death as repoited by Jeffries, 
m 1869 and by Doggart, in 1933 All authois 
agree that, aftei the eruption, pain is incon- 
testably the mdst important symptom of the 
disease 

In most cases, aftei decrease in seventy of 
the main symptoms, there is reduced sensitivity 
or a feeling of numbness over the affected areas 
for a long time In some cases, even years aftei 
an attack, exposuie to cold air, wind oi lam pro- 
duces a tingling sensation in the skin, and at 
tunes the most intractable postzosterian pains are 
observed Rea reported the case of a man rvho 
suffered seveiel}’- six months after an attack, and 
Mules desciibed a case in which the pains were 
so violent that the patient had applied carriage 
varnish to the skin of the scalp This caused 
severe dermatitis of the face and lids and the skin 
finally sloughed over the forehead to the pericra- 
niui.n Some patients have pain -with headache 
and vomiting, simulating the symptoms of 
meningitis This may be due to involvement of 
the meningeal brancn of the ophthalmic division, 
w Inch sends filaments to the tentoi lum befoi e the 
nei ve reaches the sphenoid fisme * 

Anesthesia of the cornea may also occur, and 
on this subjective basis of insensibility theie may 
be superimposed peisistent pains, often seveie, 
especially dm mg the fiist few days of the disease, 
and the pains may be particularly peisistent in 
the aged Heipes zoster m children is different 
fi om zoster in adults as far as pain is concei ned 
In the child the pam is less severe, rarely con- 
tinuing be)ond the pcnod of eruption 


VESICLES 

Heipes zostei ophthalmicus is an infectious 
disease of the neivous system chai actei ized by 
the appeal ance of ei3''thematous jilaques on an 
edematous aiea of the skin and follow^ed by the 
formation of yellow'’ vesicles disci ete or m gi oups, 
along the teimmal ramifications of the fifth nei ve 
In some cases the ei uption may be extensive but 
nevei spreads beyond the median line The 
vesicles vaiy in size, aie irregular and may occur 
111 small 01 large groups, wdiich are scatteied oi 
confluent, wnth a lendenc}' to coalesce They may 
appeal simultaneously or at diffeient tunes, in the 
tempoial region, the forehead, the scalp, the nose 
or the upper hd, and the eye itself may be in- 
volved The vesicles at fiist contain a cleai yel- 
low fluid, which 111 a few days becomes cloudy 
The erjthema of the skin giadually disappeai s, 
and the vesicles 'soon become modified in chai- 
actei They may become puiulent or hemor- 
ihagic, e\en gangrenous at times, in some cases 
resulting in extensive loss of the skin This is 
probably due to the vii us, w ith edema and swell- 
ing of the sensoiy nerve, to the severity of the 
disease or to secondary neciotizing infection, 
which in some cases may assume considerable 
impoi tance 

As a 1 ule, after a few eeks the vesicles dry 
up and leave a characteristic black ciust, of 
irregular outline, w'hich gradually falls off, 
leaving the skin m an anesthetic state and \ery 
tendei Scariing of the skin usually occurs, 
especially if the lesions have been hemonhagic 
The blebs leave indelible scars, chaiactenstic, 
slightly depressed, pale, wdiite cicatrices of the 
skin, and then t3^pical distiibution often renders 
possible a i etrospective diagnosis of previous 
heipes zoster 

These eiythematous plaques aie essentially 
distinguished by the fact that their site corre- 
sponds to the cutaneous region of the fifth nerve 
The disease is not ahvays localized in the skin 
but may attack also the mucous membrane, that 
IS. the nasal mucosa, lesulting m mucopuiulent 
coryza, or the ocular conjunctiva, causing red- 
ness and discharge Lesions have been found 
within the nose and mouth, and limited to these 
membianes byFouimei 

The vesicles of ophthalmic zoster are usually 
smaller and moie numerous than the vesicles of 
zoster on other parts of the body In some cases 
papules, bullae and pustules may appear instead 
of vesicles 

The inflammatory period of herpes zoster 
ophthalmicus is from eight to pvelve da}s, al- 
though the ulceration of the skin takes a long 
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time to heal In cases of the mild form the 
lesions leave pigmented spots or scats in five 
or six weeks, but m cases of severe type many 
weeks may elapse before the inflammation dis- 
appears and healing is complete 

The cutaneous manifestations, in order of 
appearance, are hyperalgesia, erythema, vesicu- 
lation, rupture of vesicles, cicatrization and 
h} peresthesia 

The extent of the eruption varies a good deal 
and is almost always confined to one side of the 
face Vesicles never extend across the mi dime 
except in the case of bilateral herpes zostei, 
which may or may not be of simultaneous occur- 
rence This overlapping of the midlme has been 
reported m several cases , but it was probably due 
to an erythema of the skin with edema, and the 
eruption was not vesicular m type Lewis stated 
that the eruption might extend over the midlme 
because of overlapping of nerve filaments from 
the opposite side and because the distribution of 
the fifth nerve is often different on the opposite 
side A typical zoster \v ithout eruption but with 
neuralgia may occur 

LYMPHATIC GLANDS 

The lymphatic glands adjacent to the affected 
areas are practically alivays enlarged, and the 
adenitis may appear at times before the eruption 
Ramond and Lebel stated that this adenopathy 
merits equal rank with the pain and the eruption 
of the disease, as it renders possible the dif- 
ferentiation of true zoster from a zosteriform 
eruption Involvement of the lymph glands is 
almost always unilateral, is independent of all 
secondary infection and may be associated with 
the slightest eruption The enlarged lymphatic 
ganglions are those whose afferent lymphatics 
are derived from the affected zone 

The adenitis is characterized by swelling and 
pain in one or more definitely movable ganglions 
and is often unrecognized unless the superficial 
ganglions are involved The number of affected 
ganglions vanes There may be only one, but 
several are frequently encountered In cases of 
herpes zoster ophthalmicus the preauricular 
gland is enlarged, and sometimes there is sub- 
angulomaxillary adenopathy The submaxillary 
and subhyoid ganglions are invoh^ed in cases of 
superior or inferior maxillary zoster The tume- 
faction may" be seen, but most frequently it is 
recognized only" by palpation The skin over the 
sw'elling never shows any" change m color unless 
the gland becomes infected from the vesicles 
Pam is elicited by" pressure and is not spon- 
taneous, and it IS far less sev ere than the pain of 


acute inflammatory adenitis with a tendency to 
suppuration 

Primary adenitis must be distinguished from 
secondary", or late, adenitis The secondarj" 
adenitis is due to infection of ulcerated vesicles, 
with a tendency to suppuration and modification 
of the adjacent skin , but the mode of production 
of the primary type is still undetermined It is 
possible that it may be caused by the virus of 
herpes zoster, although most mv"estigators 
associate it w"ith the cutaneous lesions 

Francois, in 1936, reported 2 cases of herpes 
zoster ophthalmicus in which preauricular 
adenopathy preceded all cutaneous eruption by 
three day's He stated that this observation 
afforded 2 examples of an atypical zoster and 
served to confirm the assumption that a primarj" 
pieeruptive adenitis exists with zoster, and hence 
elucidated the still obscure pathogenesis of zos- 
terian adenitis, namely", that it is" caused directly 
by the zoster virus, which acts simultaneously 
but independently both on cutaneous nutrition 
and on the nutrition of lymphatic ganglions He 
stated that it is more than probable that posterior 
pohomy'elitis is the initial lesion and that this 
process acts on ly'inphatic ganglions, either indi- 
rectly, through lesions of the ■skin, or directly, 
simultaneously and independently, on cutaneous 
nutrition, there to produce incipient tumefacient 
degeneration of epidermis cells, and on the 
nutrition of Ij'mphatic ganglions to occasion the 
simple congestive hypertrophy of these glands 
Cuenod and Nataf, Metz and Achard concurred 
in this opinion, and each reported cases Other 
cases have been noted in the literature by Danlos, 
Barber and Steffan 

Primary zosterian adenitis exhibits its greatest 
tumefaction and sensitivity at the outset of the 
eruption, and occasionally even before eruption, 
then gradually diminishes in severity and finally 
disappears about the tenth or the twelfth day 
Recovery by spontaneous resolution constitutes 
the natural and regular termination of this 
adenopathy The gland never suppurates, the 
process nev'er progresses to chronicity, and the 
prognosis is favorable However, all adenopathy 
occurring in the course of the disease is not of 
zosterian nature, and all herpes accompanied 
with adenitis is not herpes zoster 

EYELIDS 

In practically all cases, the eyelids are swollen 
and attended with redness, edema and some in- 
duration The swelling involves particularly the 
upper lid, the loose cellular tissue of which is 
readily distensible Sometimes the eyes are 
closed, and some exudate usually appears between 


EDGERTON—HERPES ZOSTER OPHTHALMICUS 


A7 


the hds The hyperesthesia may be so great that 
It IS almost impossible to open the lids, especially 
during the acute stage Early in the disease 
ptosis IS often present, which may be due to 
mechanical edema or paresis of the sympathetic 
fibers to the levator muscle, with mydiiasis and 
paralysis of accommodation, oi sometimes with 
paralysis of the internal rectus muscle or other 
third nerve palsy The pseudoptosis which re- 
sults from edema of' the upper lid protects the 
cornea, and less oppoitunity is offered for the 
development of keratitis Palpebral zoster fre- 
quently pursues a course far more serious than 
zoster of other parts of the body Involvement of 
the lower hd offers a more favorable prognosis 
than that of the upper lid, since hyperemia, edema 
and vesicles are less severe Zoster of the upper 
lid may be serious , and the older the patient, the 
more its complications are to be apprehended 
Tacke, in 1903, reported a case of zoster in a 
young male in which the entire upper eyelid was 
covered with vesicles These underwent suppu- 
ration, with resulting deformity of the lid Carre 
reported a similar case Clarke described a case 
in which the attack of herpes zoster caused 
destruction of part of the upper lid, exposing 
the cornea, with resulting corneal perforation 
F A Phillips, in 1907, cited a case of zoster in a 
man of 47 years The blisters of the hds took 
seven months to heal, resulting in a cicatricial 
entropion Barre, in 1924, described a case' of 
zoster with blepharospasm in a female The 
author concluded that the determining cause of 
the reaction lay in the existence of zoster of the 
internal nasal branch and that there was a partial 
zona, which is often difficult to recognize As a 
rule, however, these disturbances disappear with 
the termination of the eruption and in general do 
not indicate a grave prognosis However, in 
some cases the ptosis may remain indefinitely 
after recovery^ from the disease 

CONJUNCTIVA 

When the eruption is at its height, conjunctival 
injection is usually seen, with increased secretion 
The conjunctiva is implicated primarily by vas- 
cular injection and tumefaction, as with practi- 
cally all inflammatory disorders and other forms 
of irritation of the eye, and the bulbar, as well as 
the palpebral, portion is involved Sometimes 
the conjunctival edema may colder the periphery 
of the cornea, and semipurulent secretion helps 
mask the conjunctiva 

Simultaneously wuth the appearance of the 
initial eruptive elements, vesicles may form in the 
conjunctiva, although they are difficult to discern 
on account of sw'elling and injection Sometimes 


small pustules may be seen in the conjunctiva, 
wdnch run the same necrotic course, wnth scar- 
ring, or the vesicles may resemble phlyctenular 
conjunctivitis, wnth severe pain, photophobia and 
lacrimation Scriven (1869), von Arlt (1871), 
Lagarde (1874) and Sichel (1871) reported 
cases in which vesicles appeared on the con- 
junctiva Wible, in 1917, described a case with 
conjunctival vesicles, wdiich was the fourth case 
he had seen m 20,000 cases of disorders of the 
eye Stieien, in 1906, reported a case in which 
many vesicles were present in the conjunctiva 
of the upper and lower hds Pfingst cited a 
similai case Kreibig, m 1938, described a 
case with bilateral conjunctival vesicles Buhne- 
mann, in 1937, described a case in a man aged 65 
years The conjunctiva of the left eye, near 
the outer limbus, show'ed a nodule, surrounded 
with vesicles, which were not painful to the 
touch The nasal third of the coi neal epithelium 
was loosened and stained with fluorescein In 
this case the symptoms involving the conjunctiva 
of the bulb dominated the picture Cases of con- 
junctival vesicles have been reported by Griffith, 
Michel, Herve, Blachez, Cousin and Perisson, 
Terrien, Tikauadze, Ixinnicutt, Dumery', Lauber, 
Wurdemann, Schoeppe, Knowles, Aubaret and 
Mastier, Couyba, Armaignac, Strzeminski and 
others 

Complications involving the appendages of the 
eye are not particularly serious Conjunctival 
lesions are often present , the eye is red, and there 
IS a certain degree of conjunctivitis with moderate 
edema in nearly all cases Sometimes the con- 
junctival injection may precede the formation of 
the vesicles on the skin and often persists long 
after the disappearance of keratitis 

OCULAR COMPLICATIONS 

Ocular complications, if any, may be observed 
in the various phases of herpes zoster, from the 
first day of onset to a remote date, even months 
after the healing 6f all cutaneous lesions Early 
investigators stated the belief that complications 
were nearly always secondary to cutaneous mani- 
festations and observed that inflammation of the 
ey^e occurred most often when the eruption was 
at Its height or m the period of subsidence The 
most dangerous complication of heipes zoster 
ophthalmicus, as well as of zosteiiform or of 
secondaiy eruptions, is extension of the process 
to the globe of the eye This occurs in about 
50 per cent of cases, causing disturbances in the 
transparent media, the ins, the sclera, the cornea 
or the muscles Hybord observed such compli- 
cations in 45 per cent of cases , Hutchinson, m 
36 per cent, Pacton, in 68 per cent, Koch, in 55 
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per cent , Buhnemann in 50 per cent , orster- 
Di ought, in 50 per cent R F Moore, in 60 per 
cent, Achard, in 60 per cent, Gundersen in 50 
pel cent, and Rollet, in 75 pei cent Invoh ement 
of the coinea is obseived in practically one third 
of all cases of ophthalmic zoster a complication 
uhich enhances the giavity and often governs 
the prognosis, of the disease Spicer (1907) 
found this complication m 25 per cent of cases, 
Cantonnet, m 35 pei cent, Raton, in 35 per cent, 
Agnello, 111 40 pei cent, Cohn, m 25 pei cent, 
H 3 Ford, in 43 pei cent , Achard, in 35 pei cent, 
and Wilbrand and Saengei in 35 pei cent I 
found It in 35 pei cent of 2,250 cases 

CORNFA 

Coined Anesthesia — The corneal eiuption is 
usuall} preceded by a period of insensitueness, 
which renders possible the anticipation of kera- 
titis Corneal anesthesia should always be looked 
foi, since It invaiiabl} entails the possibility of 
giave ocular complications The anesthesia ma\'^ 
occur simultaneous!) with the eruption oi may 
appeal vith the subsidence of the herpes zoster 
It is usually transitoiy, and lecovery of corneal 
sensibility takes place during a period of months 
or It may take yeais In certain instances anes- 
thesia of the coinea, appearing without a lesion 
of that membrane constitutes the only symptom 
of corneal zoster Mei e anesthesia of the cornea, 
with dryness and impaned vasomotor reaction 
cannot be regarded as the essential factor in pro- 
duction of the keratitis In testing foi corneal 
sensitivity, most investigators have used the hair 
apparatus of von Fiey Pflimhm stated that the 
threshold of sensitivity of the normal cornea 
showed a value of fiom 5 to 10 Gm per square 
millimeter for lecognition of contact and of from 
10 to 20 Gm per squaie millimeter for sensation 
of pain 

Keiafitis — The cornea is often affected during 
the course of the zoster and is the seat of the 
most serious oculai manifestations Many forms 
of keiatitis piesent themselves They may be 
ulcerative, superficial or deep , nonulcerative 
superficial or deep oi a combination of these 
foi ms In the early stages, theie is little, if any 
infiltration, and the vesicles are easily overlooked 
as examination is difficult because of the iirita- 
tion and blephai ospasm 

Keratitis the essential lesion, consists Of a sub- 
epithelial infiltrate composed of round, disci ete, 
opaque dots These dots aie most numerous m 
the substantia propi la but may be seen- at low er 
le\ els As a rule the coi neal in\ oh ement appears 
at the height of the ei olution of the herpes zoster, 
on the sixth or se\enth da) 


Cases have been noted m the liteiature in 
which the initial lesion w as a keratitis This re- 
versal of form is exceptional, foi it is lare 
that keiatitis precedes the cutaneous eruption 
Pflugei, in 1874, lepoited the first case In 
Tei son’s case keiatitis developed two weeks be- 
foie the cutaneous eiuption Similar cases ha\e 
been lepoited by Doggart Veil, Vaheie-Vialeix, 
and Bussy and Bonamoui Ahlstiom, in 1904, 
described an unusual case in wdnch corneal zoster 
was the only foim of involvement of the fifth 
neive in the course of zoster of the lumbar 
plexus Von Hoffmann m 1879, described a 
similai case but wuthout the cutaneous eruption 

It IS customaiy to fconsidei tw'o forms of kera- 
titis as occuirmg in the couise of herpes zoster 
ophthalmicus aside fi om the accidental complica- 
tions One form is charactei ized by the occiir- 
lence of groups of minute transparent vesicles, 
lesulting from elevation of the epithelium and 
situated usually at the nasal periphery The 
other foim is chaiacteiized chiefly by the invasion 
of the deeper paits of the parenchyma or the in- 
terstitial tissue, without vesiculai eruption or 
effect on the epithelium Some authors claim 
that superficial lesions are exceptional, and since 
their appearance is rarely detected, their existence 
has been questioned by some investigators 
J Rollet in 1932, stated that he had never 
ol^served this superficial form He expressed 
the belief that there was only one form of kera- 
titis and that interstitial lesions w'ere ^constant, 
as m the skin However, superficial vesicles do 
occiii , and the)'’ have been demonstrated in many 
cases, but deeper infiltrates may appear in the 
course of the disease, w ith or w ithout any super- 
ficial lesions Epithelial edema is a constant 
factoi 

Parsons in 1912, stated that most heipetic 
lesions weie supeificial, wdiile Paton, in 1926, 
concluded that the majoiity of coineal lesions „ 
consisted of deeper corneal infiltrations and that 
the subepithehal infiltrate w'as the initial lesion 
Wangler stated a similar opinion in 1889 and 
repoited 6 illustrative cases 

The coineal vesicles, if present, aie usually 
multiple and may appear in groups and lupture, 
leaving small shallow' areas of ulceiation, wh'ch 
tend to coalesce and leave crenated borders 
These small ulcers usuall)' heal rapidly and may 
be follow'ed by fresh crops of vesicles, oi the 
ulcers may enlarge and fuse, leaving a large 
cloudy area of denuded epithelium Secondary 
infection may occur, forming deep central or 
peripheral ulcers, w’hich may result in perfora- 
tion Corneal denudations have a variable result 
A simple ulceration may leave a leukoma, while 
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Other ulcerations may leave numerous nebulas 
Some opacities always remain, and pannus may 
develop In some cases the vesicles may be 
accompanied with deep corneal infiltrates without 
ulceration, while in others the corneal vesicles 
develop without perceptible corneal infiltiation 
Irregular, gray opacities are noted at various 
depths, with haziness and edema, which may or 
may not be preceded by vesicular eruption 
The corneal infiltration may precede the vesicular 
eruption in the cornea and in the skin and ma}’- 
heal with it, leaving as a sequela a more or less 
dense zone of anesthesia 

Descemet’s menibiane may show folding 
Paton asserted that this was due to hypotonia, 
vhile Doggart claimed that it was the result of 
keratitis Rollet stated that either the deep stiiae 
in the cornea weie due to the folds in Descemet’s 
membrane or they represented dehiscences be- 
tween deeper layers of the stroma Cloudiness 
of the cornea was noted in connection with these 
folds Precipitates on Descemet’s membrane 
have appeared fiequently but are often difficult 
to see without the slit lamp Rollet reported a 
case m which the cornea was involved, and ex- 
amination with the silt lamp showed numeious 
striae at different levels of the cornea, with 
considerable precipitation on Descemet’s mem- 
brane The ins was normal, and there were no 
synechias 

Deep corneal infiltiates may appear, which 
may or may not leave a permanent scar, and 
deep infiltrates may form which do not undergo 
purulent disintegration Often ulceration occurs, 
which may be compared to that of neuroparalytic 
keratitis following section of the trigeminal nerve, 
that IS, it develops slowly, without any tendency 
toward spontaneous cicatrization, extends grad- 
ually, is accompanied frequently with interstitial 
infiltration and later may leave a dense leukoma 
^ Paresis of nerves may remain, and neuroparalytic 
keratitis may occur Cases of this complication 
have been reported by Cross, Ginsberg, Jacqueau, 
Gillette, Kroll and Hybord In the cases re- 
poited by Lafon and Villemonte the neuro- 
paralytic keratitis developed six weeks after the 
onset of the herpes zoster However, neuro- 
paralytic keratitis does not necessarily always 
occur with paralysis of the sensory root Clinical 
results suggest that it is a symptom of irritation 
and not the lesult of paralysis of the sensory 
division The nutritional state of the fibeis of 
^ the fifth nerv^e depends on the cells of the gas- 
seiian ganglion Fibers beyond the ganglion 
degenerate if sepaiated from the ganglion by 
disease This degeneration usually means kera- 
titis and loss of the e}e, and the keratitis occurs 


during the active process of degeneration of the 
nerve fibers Redslob expressed the belief that 
corneal opacities observed during herpes zoster 
not only represent disturbances of neuroparalytic 
character but constitute the true eruptive foci 

Deep corneal infiltiates may form which aie 
similar in clinical appearance and course to 
disciform keratitis Cases have been reported 
by Cross, Neame, Wangler, Sulzer, Wilbrand 
and Saenger, and Schenkl 

Parenchymatous keratitis may occur at the on- 
set of herpes zoster ophthalmicus as a complica- 
tion, or It may appear frequently as an end result 
of corneal vesicles The vesicles on rupturing 
induce a superficial ulceration, which, in turn, 
may produce keratitis The infiltration is not 
due to corneal ulceration, and the epithelium of 
the cornea remains intact The majority of 
authors describe parenchymatous keratitis as a 
rare complication It is assumed that this kera- 
titis results from an epithelial erosion which the 
corneal vesicles leave after rupture, and keratdis 
without epithelial lesions is said to be exceptional 
However, Vahere-Vialeix opposed this view In 
a study of 17 cases, he observed interstitial kera- 
titis in 13, in 5 of which epithelial lesions were 
present, but he concluded that the superficial 
lesions were secondary, or at least that the super- 
ficial and the deep lesions appeared simulta- 
neously He stated that parenchymatous kera- 
titis IS the form customarily and most frequently 
associated with herpes zoster ophthalmicus and 
that, in any event, lesions of parenchymatous 
keratitis do not represent the end result of super- 
ficial lesions, in consequence of a gradual ex- 
tension He concluded that the two forms of 
keratitis were independent lesions, two different 
localizations of the zostenc infection, and that 
they have an independent evolution, namely, 
corneal vesicles and parenchymatous keratitis 
Satanowsky, in 1931, reported 2 cases in which 
there was no superficial involvement of the 
cornea Similar cases have been described by 
Koster, Ahlstrom, Leopold, Moret, Rollet and 
Grand-Clement, Schiess-Gemuseus, Ginsberg, 
Tsiekhanovich and Marquez 

Holzer reported an unusual case of corneal 
opacity following herpes zoster ophthalmicus 
One year after an attack an irregular circular 
ojmcity developed near the nasal limbus The 
epithelium was intact, and corneal sensitivity was 
diminished No cause could be found for the un- 
usual opacity Tlie results of all laboratory tests 
were noncontnbutoiy, and physical examination 
leiealed no abnormality Gradually the opacity 
became less dense Examinations with the slit 
lamp made at intervals disclosed at first a milky 
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appearance, with an irregular epithelial surface 
and many white deposits below As the opacity 
extended, there appeared at the maigins a dense 
line of yellow deposits These deposits disap- 
peared one month latei holds in Descemet’s 
membrane were observed, which later also dis- 
appeaied Listei reported a similar case of 
dense spreading corneal opacity following heipes 
zoster One year later the ulcer ^\as 2 mm in 
diametei, with smooth epithelium and good coi- 
neal lustei At no time was there any inflam- 
mation of the coinea 

Hypopyon and sloughing of the cornea have 
been reported in many cases Jeffries Lacaus- 
sade Calhoun Noyes, Sommer von Hoffmann, 
Spicer, Smith T Hutchinson, Da Fonseca, Elliot, 
Dumer3% Teulon Galezowski, E3^er, Adler, Lucic, 
Randolph, Hirschberg and others In many of 
these cases, and in others the corneal lesion has 
resulted in perforation and enucleation has been 
necessary In the case of hypopyon leported 1 ) 3 ' 
Klaubei, in 1918 , there was no corneal infiltra- 
tion, but iritis was present Meller expressed 
the belief that disease of the ti igemmus pi oduced 
tissue defects within the iris, which led secon- 
dai ily to necrotic foci , these, in turn caused 
purulent inflammation 

Relapse of the corneal infection is common, 
for the damaged epithelium is unable to resist 
exposure and the vitality of the cornea is lowered 
Serious oculai conditions may follow A co- 
existent iridocyclitis and descemetitis ma3' add 
to the decrease of coineal resistance These 
lesions interfere with Msion ordinaril 3 ' persist 
foi several weeks and are a great source of annoy- 
ance to the patient Diminution of vision due to 
paralysis of accommodation should be carefully 
differentiated from that which involves degenera- 
tion of corneal epithelium Confusion is possible 
because this superficial ulceration of the cornea 
ma3' at the onset be visible only with indirect 
illumination or after the use of fluoiescem 

Localization of interstitial alteration of the 
cornea in a circulai ione or in one section of 
the cornea constitutes a characteristic of herpes 
zoster ophthalmicus Bonnet, m 1939 , reported 
the occurrence of such localization m a male 
patient, on the third da3' after the cutaneous 
eruption Anesthesia of the cornea was noted 
near 2 o’clock, localized m the superomternal 
sectoi , the rest of the cornea on the contrar3', 
V as h} peresthetic Later, interstitial disturbance 
manifested itself m the area of anesthesia , sub- 
sequentb minute i esicles appeared m this area 
and finalh ulcerated Descemetitis soon devel- 
oped Bonnet and Colrat noted the fiequenc3 of 
this limitation of the disease to one sector and 


stated that this topographic pattern m interstitial 
alteration of the corea was governed by the ex- 
clusive involvement of one nerve fiber of the 
cornea, namel3', the fiber corresponding to the 
meridian affected Guillam, Lagrange and Pens 
son, m 1926 , reported a case m which the cornet 
was involved Examination of the corneal reflex 
demonstrated that sensibihtx' was intact in the 
central part of the cornea, the sensory innen'a- 
tion of which pertained to the cihar3’' nerves On 
the contrar3, the conjunctna and the periphery 
of the cornea, to which were distributed the ter- 
minal branches of the ophthalmic nerve, vere 
anesthetic, but no difference could be noted be- 
tween zones innervated 1)3' these x'arious nerve 
branches Molter described the case of a female 
with opacit3' of the entire half of the cornea 
Tests for sensibility revealed complete anesthesia 
111 the region of the denser opacit3' of the cornea, 
with diminished facult3' of sensation for contact 
and pain in other opaque areas, and diminished 
pressuie sense and complete abolition of tem- 
perature sense m the areas of most marked 
opacity It IS conceived that certain ciliary nerves 
ma3' be affected exclusivel3' and that this limited 
involvement ma3' present itself as an alteration in 
one sector of the cornea 

MODIFICATION IN OCULAR TENSION 

Increased ocular tension ma3' be classified as 
two t3'pes the first comprising accidental occur- 
rences of hypertension associated xvith irido- 
C 3 'clitis of zosterian origin, and the second 
involving acute or chronic glaucoma without 
iritis It IS questionable xvhether the latter t3'pe 
IS due to zoster as a specific etiologic agent or 
whether, rather, it is due to a condition such 
as pneumonia or bronchitis, for these diseases 
are capable of precipitating glaucoma in a prop- 
erly predisposed eye The glaucoma is generally 
of acute unilateral type, on the same side as the 
eruption, and is characterized by dilatation of the 
pupil, pericorneal injection and severe pain 
The increase m tension usually appears within 
fifteen or twent3' days after the eiuption, but 
iarel3' precedes it 

In the first form the rise m tension is probably 
due to involvement of the iris and the ciliar3' 
bodj', whethei or not the cornea is affected In 
an e3'e predisposed to glaucoma, herpes zoster 
IS capable of precipitating an attack Morax 
( 1916 ) held that herpes zoster awakens a latent 
glaucomatous condition This was seen m a 
case of glaucoma precipitated m the couise of 
zoster of the first branch of the fifth nei ve, 
vMthout mx'oh'ement of an3' stiucture of the e3'e, 
as reported by Dubois, m 1912 Weeks stated 
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that glaucoma following herpes zoster ophthal- 
micus was no doubt due to changes in the com- 
position of the aqueous, which render it less 
diffusible and prevent proper filtration through 
the lymph channels at the angle, as lymph spaces 
do not easily tolerate foreign pioducts In many 
such cases of glaucoma following iridocyclitis 
atropine has been of benefit Morax (1916) 
cited 2 cases of glaucoma secondary to irido- 
cyclitis Other cases have been reported by 
Knapp, de Schwemitz. Hirschberg, Clark, Par- 
ker, Woods, Lodge and Lodge, Elliot, Dubois, 
Erdmann, Rea, Weeks, Veasey and Komgstem 
and others 

Sometimes the tension is high eail}' in the dis- 
ease. and later it is lowered It is often lowered 
while the inflammation is subsiding It is usually 
low when folds are seen m Descemet’s membrane 
or when atrophy of the ciliaiy piocesses is pres- 
ent When the ocular tension is determined 
throughout all periods of the disease, theie are 
seen many variations which are transitory and 
invariably fluctuate widely about the normal ten- 
sion Cases 111 which the tension is decreased 
have been reported by Horner, Maillet-Guy, 
Goldzieher, Horstmann, Achtermann and others 
Sedan stated that hypotension occurs not only in 
connection with corneal lesions but with con- 
junctival lesions and is most marked with ulcera- 
tion and vascularization of the cornea He stated 
that hypotension was never encountered in the 
presence of an intact cornea Rollet expiessed 
the same view Sasportas, in 1913, reported the 
case of a man aged 59 years One week after 
the initial appearance of the-herpes a large hemor- 
rhage developed in the anterior chamber The 
cornea was anesthetic The ins was moderately 
dilated and failed to react to light, and at certain 
points it presented ecchymoses The tension w^as 
elevated Later the volume of the globe appeared 
^ to dimmish and piesented evidence of incipient 
phthisis After a time the tension became ele- 
vated. and the globe recovered its normal volume 

In many cases the disease has been ushered 
m wuth acute glaucoma Such cases have been 
cited by Bradbui ne, Kennon, Bane, Scott, Lewus, 
Haitz. Rollet Bussy and Bonamour, Jacquet and 
Pantol Eiav leported such a case and expressed 
the belief that the increase of tension was due 
to zoster of the fifth ner\e, as this neive is a 
vasodilatoi and may cause not only h 3 ^peremia 
hut stasis which mai give rise to acute glaucoma 
)- Pieiion stated the belief that Inperemia of the 
vessels accounted for the secondary glaucoma 
Urrets Za\aHa asserted that ocular h\pei tension 
IS an initial s\mptom of herpes zoster ophthal- 
micus and recorded 2 cases The glaucoma m 


these cases preceded the eruption by seveial days. 
There was no involvement of the cornea or irido- 
cyclitis in either case Colrat, m 1931, described 
another case in which the disease was ushered irt 
with acute glaucoma 

Modifications of ocular tension are secondary 
When hypertension develops m cases of inter- 
stitial keratitis, the tonus may increase until 
glaucoma is noted On the other hand, when 
the tension is decreased, there is usually present 
an iritis, which changes the regulatory system 
of the eye, precipitating hypotonia, or even m 
some cases phthisis bulbi may develop Symp- 
toms resulting from these disturbances of tension 
may also be seen when inflammatory complica- 
tions are not present or have disappeared In 
such cncumstances a direct action of the S 3 m>- 
pathetic neivous system is assumed 

IRIS 

Next to the cornea, the anterior uveal tract 
is most fiequently affected with herpes zostei. 
In most cases in w^hich the cornea is involved 
some iritis is present, with contracted pupil and 
photophobia In other instances a true iridic 
inflammation may develop, with intense pain, 
redness, miosis, disturbed vision and posterior 
synechias, leading sometimes to hypertension. 
Every case is characterized by a small pupil, the 
result of iintative reflex miosis, unless there 
has been a paralytic mydriasis, due to irritation 
of the ophthalmic ganglion, or posterior synechias, 
due to the presence of plastic exudate In some 
cases degeneration of the ins results, followed 
by atrophy of the ciliary processes and phthisis 
bulbi Heterochromia may gradually develop at 
times Cases of this type have been reported 
by Genet, Federici, Igersheimer, Viallefont and 
others 

The iritis may not appear until late in the 
course of the disease Cases of this type have 
been cited in the literature by Paton, Kosminski, 
Horstmann, Michel, Wyss and others Or the 
iritis may appear at the same time as the keratitis, 
as reported by Sattler, Noyes, Koch and Cohn 
Or It ma 3 '^ occur when the corneal complications 
aie subsiding, as described by Crisp, Rollet, Ishi- 
wara, Huguet, Pacton. Chance Martini and 
Sattlei In some cases the iritis may appear 
before the cutaneous eruption, as reported by 
Buss 3 ’' 3i^d Bonamour, Gould, Johnen and Joris- 
senne Intis wnthout preceding keratitis is ex- 
ceedingly rare, but cases of this kind have been 
noted m the literature by Paton. Bowmian, 
Satanowsky and Jelkovitch Lafon and Ville- 
monte ^lachek, and kleller Primary mtis. if 
undetected, ma 3 produce grave postenoi svne- 
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chias This form, Rollet stated, is latent and 
might be compared in its insidious course with 
precocious secondary syphilitic iritis Gilbert, in 
1921, mentioned 9 cases of primary iritis that he 
had encountered and reported 2 of his own In 
his first case a man aged 49 was seen ten days 
after he first complained of severe pain in his 
forehead Some conjunctival hyperemia was 
noted , the ins was steamy, and corneal anesthesia 
was present Hypopyon developed, and blood 
was noted in it During the next few months 
thirty-five small hemorrhages occui red in the 
anterior chamber The tension gradually in- 
creased Five years later the ej e was enucleated 
Gilbert stated the belief that the ins was often 
affected in this disease, not as a result of secon- 
daiy spreading of the corneal process to the iiis 
but as a genuine primar}’- herpetic disease of the 
uveal tract, characterized by initial neuialgic pain 
and circumscribed swelling of the ins, with 
h 3 "peremia and often with hemorrhage 

It IS difficult to determine whether iritic hemor- 
rhage IS possible without previous inflammatory 
reaction, although Sasportas, in 1914, leported a 
case in which hemorrhage from the ins into the 
anterior chamber occurred without previous in- 
flammation of the ms Machek, m 1895, de- 
sciibed in great detail a case in which hemoi- 
rhagic iritis developed As a result of continual 
pain and a disturbed nutritional state, the man 
died two years later The cornea was not in- 
volved Tension was reduced The pathologic 
changes in the ins began with neuralgic pains in 
the eye, followed by hyperemia and inflammation 
of the ins, with plastic exudate and resulting 
adhesions 

Swelling of the pupillary part of the ins with 
hemorrhage into the anterior chamber was termed 
herpes zoster of the ins by Machek, Gilbert, 
Verhoeff, Zeeman, Schoeppe and Lowenstein 
Rollet stated that actual zoster iritis often 
pursued a chronic course If it was acute, the 
patient usually became extremely ill, in conse- 
quence of the intense pain and headache, and was 
often unaware of the disease of the eye In 
addition to this genuine type of zoster iridis, 
Rollet defined profound indokeratitis, with or 
without increase of tension, in which the anterior 
corneal epithelium is completely intact and the 
opacity IS interstitial 

Meller asserted that the focal areas of hyper- 
emia with the ins v^ere not due to vasodilator 
phenomena directly but, rather, resulted from in- 
flammatory reactions bi ought on by destruction 
of tissue The theory of trophic disturbance 
must be abandoned, as removal of the gasserian 


ganglion frequently has not led to disease of the 
iris 

SCLERA 

Scleritis is a rare complication of herpes zoster 
ophthalmicus and usually occurs late, in asso 
ciation with keratitis or iridocyclitis The scleral 
nodules are small, circumscribed, red, painful 
areas with translucent centers The conjunctiva 
over them is smooth and congested and may be 
adherent After many weeks, or sometimes 
months, the nodules become smaller, without 
ulceration, and leave a slate blue discoloration of 
the sclera The ins often becomes atrophic near- 
est the nodules in the sclera The pupil may be 
inactive or may be dilated Relapses are com- 
mon, and fresh nodules arise in areas of the 
sclera hitherto unaffected Cases have been re- 
ported by Kendall, Laubei, Mayou, Stelhvagvon 
Canon, Thompson, Meller, von Hoffmann, Pen- 
man, Jeffries, Claveher, Strzeminski, Sourdille 
and Legrand, Fassbender, Doggart and Gold- 
berg Genet reported several cases, and in 1 of 
them a similar eiuption appeared in the other 
eye four years later Verderame, in 1913, de- 
scribed a typical case of this complication in a 
woman of 54 years The left frontal region, 
the left side of the nose and the region of the 
external commissure of the left eye showed ex- 
tensive involvement of the skin The preauricular 
glands on the left side were congested Tlie 
globe was injected, with punctate keratitis Six 
weeks later perikeratitic injection was pro- 
nounced The sclera exhibited two elevations, 
of a reddish violet color, which were painful on 
digital pressure At this time ocular tension in- 
creased and posterior synechias were present 
Six montl-is later the orbital pains had disap- 
peared The sclera exhibited two areas, of a 
slate red color, which at this time were painless 
on pressure, and ocular tension w^as reduced to 
normal Terrien, in 1900, reported an interest- 
ing case of a woman of 59 years, in wffiich there 
was first noticed in the superoexternal part of the 
scleral region a red, infiltrated, painful area of 
episcleritis This soon spread to the cornea and 
presented a diffuse infiltration, which extended 
to the pupillary area The corneal eptihelium 
remained intact The pupil was contracted and 
reacted faintly to light About ten days after 
the ocular involvement an eruption of vesicles 
appeared over the left frontal region, preceded for 
tw'o days by intense pain over the entire left side 
of the head This case, again, emphasizes the 
occunence of primary ocular manifestations, as 
an initial s} mptom of herpes zostei , several days 
before the cutaneous eruption 
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INVOLVEMENT OF THE NASAL NERVE 

Ocular complications of herpes zoster are pai- 
ticularly frequent vhen the eruption invades the 
territory of the nasal nerve The form which is 
generally confined to the anterior segment of the 
eye IS most often characterized by an eruption 
of vesicles on the anterior surface of the cornea 
Bowman, m 1869, and Hutchinson, un 1869, 
Stated the opinion that the cornea is never in- 
volved unless the nasociliary nerve is affected, 
but Vernon, Coppez and Cohn found exceptions 
to this rule and noted, also, that when the naso- 
ciliary branch was affected the cornea was not 
always involved, as in cases reported by Douglas, 
Jeffnes, Moers and Wadsworth Hybord modi- 
fied the rule expressed by Bowman and Hutchin- 
son by stating that the cornea and ins are rarely 
affected unless the dermal eruption occurs in 
the region supplied by the nasociliary nerve, 
but that they are usually involved if the entire 
side of the nose, or the ala nasi alone, is cov- 
ered with vesicles Hybord m 1872, reported 
53 cases m which the tip of the nose was in- 
volved, m 35 of which ocular lesions were 
present Ahlstrom, in 1904, submitted 50 cases 
The cornea was affected in 23 and the nasociliary 
nerve in 20 cases In 3 cases the cornea was 
involved, but the nasociliary nerve was not dis- 
turbed Teuheres and associates, in 1933, as- 
serted that invasion of the internal nasal nerve 
is always accompanied with lesions of the cornea 

The worst ocular complications of herpes 
zoster ophthalmicus are generally associated with 
vesicles along the nasal nerve While it is 
generally assumed that involvement of the nasal 
branch entails the hazard of ocular complications, 
numerous observations have shown that intis 
and corneal scars may occur when the nose is 
free from eruption and, conversely, that these 
ocular complications may fail to appear when 
zoster has attacked the root of the nose and the 
side of the nose all the way to the tip Instances 
in which eruption covers the entire side of the 
nose without affecting the eye are explained by 
involvement of the ramifications of the second 
branch of the nerve Wadsworth attributed the 
distribution in a case in which the tip of the 
nose was affected but the cornea remained clear 
to an anatomic anomaly, described by Turner, 
in which a small supratrochlear branch of the 
frontal nerve joins the infratrochlear branch of 
the nasociliary nerve In such a case the herpes 
zoster confined to the frontal nerve includes the 
nose but not the eye Disease of the globe, with 
absence of eruption on the nose, is attributed 
to alteration of the single ocular portion of the 


oculonasal nerve, whose course is endonasal 
but becomes external only in the inferior portion 
of the nose As a general rule, the eye scarcely 
ever suffers much when the nose is not affected, 
and the severity of the eruption on the nose is 
usually in direct relation to the severity of the 
ocular symptoms But it does not follow that 
the eje is exempt when only the forehead ex- 
hibits eruption of vesicles Rollet observed 
ocular lesions with zoster frontalis as well as 
with zoster lacrimotemporalis 

In many cases the lacrimal nerve is involved, 
and vesicles may appear on the skin of the lids, 
the conjunctiva and the side of the nose It is 
often difficult to tell whether or not the lacrimal 
nerve is affected unless there is a great deal of 
eruption on the upper lid, with edema and 
injection of the conjunctiva The fibers of this 
nerve run alongside the frontal nerve 

DISTURBANCES OF THE SYMPATHETIC 
NERVE SUPPLY 

In cases of ophthalmic zoster disturbances of 
the sympathetic nerves may assume the form 
of the Claude Bernard-Horner syndrome, and 
the complex has been reported in some cases, with 
enophthalmos, contraction of the palpebral fis- 
sure and miosis Typical cases were described 
by Aubaret and Morenon, in 1927 In 1937 
Fedenci reported a similar case He stated the 
belief that m this case the virus of herpes zoster 
ascended the nasal branch of the ophthalmic 
nerve and was transmitted by a fine branch of 
the sympathetic nerve, producing the syndrome. 
Jacquet and Bariety, in 1926, reported the case 
of a woman of 32 years with corneal anesthesia, 
enophthalmos and diminution in size of the pal- 
pebral fissure but no miosis Miosis rapidly 
developed after administration of physostigmine 
and persisted a long time On the contrary, 
atropine induced only slow and gradual dilation 
of the pupil The difference in the effect of 
atropine and physostigmine on the affected eye 
and that on the other eye was evident This 
complex continued to exist for approximately 
three weeks after healing of the cutaneous lesions 
Jacquet and Bariety concluded that the condition 
was due to paralysis of the sympathetic fibers. 
Talkovskiy, Rollet and Colrat, and Spicer (1907) 
described cases m which dysfunction of the 
sympathetic nerve supply was the cause Ligert- 
wood, m 1927, reported a case m which there 
was a lesion of the sympathetic nerve, which 
paralyzed the dilator pupillae, and a lesion of 
the oculomotor nerve, which paralyzed the 
sphincter The author concluded that the sym- 
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pathetic nerve supply was injured in an opera- 
tion on the glands of the neck, previous to the 
present illness, and that the oculomotor nerve 
was involved as a result of the herpes, causing 
mydriasis and paralysis of accommodation Potts 
reported a case of paialysis of the pupillarj'^ 
sympathetic fibers and the ophthalmic division 
of the fifth nerve following an attack of herpes 
zoster ophthalmicus The pupil was contracted 
and did not dilate when shaded or when cocaine 
was instilled but contracted when stimulated 
with light Rosnoblet reported 2 cases of the 
syndrome m consequence of spasm or paralysis 
of the sjunpathetic fibers Leriche and Fon- 
taine stated the belief that in man some sym- 
pathetic fibers with ocular destination leave the 
first thoracic ganglion to follow the vessels and 
that ptosis after section of the sympathetic trunk 
IS an active phenomenon, as it can be exag- 
gerated by irritation of the sympathetic chain 
oi can be made to disappear by removal of a 
neuroma Some of the musculo-oibital fibers 
must leave the cervical sympathetic chain below 
the superior cervical ganglion, as excitation of 
a neuron of this chain increases the ptosis after 
suppression of the upper cervical ganglion 
Aubaret and Margaillan, m 1923, reported a 
case of the syndrome m a man of 70, with miosis 
and contraction of the palpebral fissure, which 
they attributed to involvement of the sympathetic 
fibers They expressed the belief that the filtra- 
ble virus became lodged m the sympathetic 
ganglions, either orbital or of the cervical chain, 
and produced the concomitant syndrome of 
miosis and contraction of the palpebral fissure 
Starobypinska and Sterling, Dufour and Urrets 
Zavaha cited similar cases Anatomic investi- 
gations conducted on the spinal cord of patients 
with herpes zoster have revealed lesions of the 
anterior horns of the cord and lesions involving 
radicular ganglions and fibers of the posterior 
funiculi As the sympathetic nerves have a close 
relation to the spinal cord, it is conceivable that 
the)' may be affected to some degree in the 
form of paresis of the sympathetic fibers 

ARGYLL ROBERTSON PUPIL 

Pupillary disturbances of purely nervous 
origin, without resultant iritis, may occur in 
conjunction with herpes zoster ophthalmicus, and 
the Argyll Robertson pupil has been noted in 
several cases The sign appears late, often 
months after the eiuption, is unilateral and is 
seen on the side on which the zoster had ap- 
peared Verhoeff, in 1919, described a case of 
the S)Tidrome which he believed due to a lesion 


m the ciliary ganglion Redslob, m 1923, re- 
ported a case in a woman aged 66 The left 
pupil was dilated and did not react to direct 
or indirect illumination but did react in con- 
vergence He stated that this observation proved 
that convergence exerts a more powerful action 
than luminous excitation on contraction of the 
pupil Lesions of the ciliary ganglion nullified 
the effect of photomotor excitation on the sphinc- 
ter but were insufficient to prevent the more 
energetic action of comeigence 

Genet, in 1925, reported a case of a woman 
of 56 jears The pupil of the left eye was in 
a state of moderate dilatation, with complete 
immobility to light The pupillary paralysis fol- 
lowed the disease of the skin and was present 
one year later He stated the opinion that it 
was due to a lesion of the ophthalmic ganglion, 
consequent on primary irritation of the ophthal- 
mic nerve by way of the nasal root of this 
ganglion Although it is impossible to exclude 
deeper causes of pupillary disturbances, either 
in the nuclei of the oculomotor nerve or at the 
base of the encephalon, since zoster itself may 
be a manifestation of lesions which reveal them- 
selves later, Magitot concluded that the ciliary 
ganglion is the true motor center which con- 
trols constriction of the pupil and stated that 
any alteration of this ganglion during herpes 
zoster probably accounted for the pupillary dis- 
turbances Aurand asserted that the pupillarj 
irregularities were toxic m origin Valiere- 
Vialeix reported a case in 1931 and stated that 
only 2 cases of unilateral Argyll Robertson pupil 
following herpes zoster ophthalmicus had been 
reported Cousin and Perisson described a case 
of a woman of 64 years There was no corneal 
lesion, but conjunctival vesicles were present 
The pupil did not react to light, although the 
reflex on convergence remained normal Noth- 
ing m the examination of the patient warranted 
a suspicion of syphilis The tests on the blood 
and tbe spinal fluid gave negative reactions for 
syphilis, and no clinical or biologic stigmas were 
present Guillam, Lagiange and Perisson, m 
1926, described in detail a case of the Argyll 
Robertson sign in a man of 51 years The 
intrinsic motility vas intact in each eye so far 
as it related to accommodation However, on 
the right side, there was encountered complete 
pupillary inertia to luminous excitation, m con- 
trast to conservation of movements associated 
with accommodation and convergence and of 
movements associated with opening of the eye- 
lids The Argyll Robertson sign, which was 
of recent appearance, could not be considered 
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syphilitic 111 nature There was no history or 
stigma of this disease, and tests on the blood 
gave negative results In repose there was no 
anisocoria Under the influence of light stimuli 
the left pupil alone contracted Convergence was 
accomplished by pupillary coiiti action, which 
was equal on the two sides, this response is 
not obtained in cases of anisocoria There were 
no paralytic distuibances m the territory of the 
oculomotor nerve The nonparalytic character 
of the niotoi distuibance of the right pupil was 
confirmed by the fact that there was no mydriasis 
or disturbance of the function of accommodation 
Moreover, conseivation of the synkmetic move- 
ment (enlargement of the pupillary orifices at 
the moment of opening of the fids) would argue 
against the existence of iridoplegia, for if there 
IS paralysis of the ins this phenomenon is not 
present Guillain and associates concluded that 
the pupillary phenomenon was due to a lesion 
of the ciliary nerve and of the ganglionic cells 
thereto attached This served to confirm the 
existence of peripheral motor centers of the pupil, 
a local ganglionic center disseminated in the 
parenchyma of the iris, as in the choroid or in 
the ophthalmic ganglion Ciotola, in 1936, le- 
ported the observation of this type of pupil in 
conjunction with herpes zoster ophthalmicus m a 
■woman of 36 yeais The right pupil was nar- 
ro-wer than the left, it was vertical, -with 
absence of photomotoi reflex, although reaction 
to accommodation and convergence -were present 
Gradual and insufiicient dilation of the pupil fol- 
io-wed the instillation of atropine He assumed 
the existence of an encephalitic ‘focus between 
tbe pupillomotor path and the oculomotor nu- 
cleus Satanowsky, m 1931, reported 2 cases 
of this pupil with no synechias He stated the 
belief that the sign is due to an inflammatory 
process, which may impair the function of mus- 
cle cells, innervated eithei by the sympathetic 
01 by the common oculomotor neive and leaves 
more or less extensive areas of atrophy He 
discussed the reason for the failuie of the pupil 
to react to light when the nerve is intact and 
the muscle letains its contractile function He 
concluded that in pupillaiy distuibances of herpes 
zoster ophthalmicus there is only a manifest dis- 
ease in muscular function and that an intense 
stimulus may produce contraction and that since 
the accommodative stimulus is greater than the 
luminous, the impression of the Argyll Robert- 
son pupil IS created Localization of the piocess 
in neurons intercalated between the nucleus of 
the common oculomotor nerve and the anterior 
quadrigeminal bodies is not in accord with his 


obseivations, in which pupillary reaction in con- 
vergence and accommodation is not entirely pre- 
served Moreover, existence of a partial reaction 
of the pupillary margin to light, which in one 
observation appeared a year and a half after 
the eruption, argues against localization of the 
lesion 111 the opticopupillary reflex arc, as in 
cases of tabes and progressive dementia para- 
lytica In explanation of the fact that the 
Argyll Robertson pupil does not always appear 
after severe intis which has left numerous syne- 
chias, It IS pointed out that this form of iritis 
IS superficial, while the iritis of herpes zoster is 
deep and leaves no synechias Milian and 
Chapireau, Wolff, Hermann, Genet, Herman and 
Zutt have described similar cases 

It IS reasonable to assume that there is involve- 
ment of the muscles of the iiis, due to lesions 
of the ciliary nerves and of ganglion cells 
attached to them This is the result of impli- 
cation of the ophthalmic ganglion or of local 
centers disseminated in the parenchyma of the 
Ills Redslob concluded that alterations of the 
pupil were due to inflammation of pupillary 
fibers m the ciliary ganglion and explained the 
disappearance of the pupillary reflex to light 
and the persistence of the reflex in conveigence 
by the fact that fibers which conduct impulses 
of light were destioyed first According to 
Redslob, it is reasonable to suppose that fibers 
lAhich conduct afferent impulses for convergence 
would themselves be sooner or later altered 
Redslob stated the opinion that this type of 
pupil following herpes zoster was transitory 
Meller expressed the belief that ciliary peri- 
neuritis IS pathognomonic of herpes zoster, since 
It IS not piesent with such trophic disturbances 
as neuroparalytic keratitis, which produces high 
lesions of the trigeminus Anatomic study of 
eyes affected with herpes zoster, acute iritis and 
the Argyll Robertson pupil is necessary to deter- 
mine the relation between inflammation and in- 
filtration of muscles of the ins 

SYMPATHETIC OPHTHALMIA 

Occasionally, cyclitis is associated with iritis 
and may cause blindness and atrophy of the 
diseased eye and threaten the sound eye with 
sjmpathetic ophthalmia Cases m wdnch this 
complication occurred have been reported by 
J Coppez, No}es, Jeffries, Guerin and Sommer 

EXOPHTHALMOS 

There occurs sometimes m cases of herpes 
zoster a transitory exophthalmos, woth or with- 
out hypertension, a complication which accords 
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closely with the theorj of sympathetic excitation 
Exophthalmos, as a complication, has been re- 
ported by ten Doesschate, Vazquez Barriere and 
Voisin They stated that the proptosis was 
due to stimulation of the sympathetic fibers 
In the case reported by Vialeix, Prosper-Veil 
and Isnel the proptosis was believed to be due 
to inflammation of retrobulbar tissue Carmody 
and Batignani described similar cases, and each 
stated a similar opinion Viallefont reported 
a case of herpes zoster with cutaneous lesions 
of the upper lid, occasioning the formation of 
scabs, which prevented the closure of the lids, 
so that lagophthalmos was superimposed on 
comeal anesthesia Blepharorrhaphy was per- 
formed, with excellent results This association 
of corneal ulcer due to corneal anesthesia with 
mechanical lagophthalmos was regarded as note- 
worthy 

ZOSTER OF FACIAL NERVE 

Tngemellofacial zoster is the involvement of 
the fifth and seventh nerves m the course of the 
disease Approximately 110 cases have been 
reported in the literature, by Fuchs, Qiance, 
Hunt, Vogel, Vargha, Eichorst, Murphy, Iron- 
side, Montgomery, Murzin, Barre, Weill and 
Reys, and others Most authors feel that a 
double lesion of two adjacent ganglions is in- 
volved, the gasserian and the geniculate The 
clinical picture is that of facial paralysis, with 
vesicles on the ear and vesicles along the rami- 
fications of one or several branches of the fifth 
nerve All three branches of the nerve were 
involved in the case reported by Baldenweck 
and Degorce, in 1939 

The anatomic relations between the fifth and 
the seventh nerve render possible the under- 
standing of some obscure types of ophthalmic 
zoster The facial nerve is represented almost 
entirely by its motor root Its sensory root is 
formed by the intermediary nerve of VTisberg, 
which, by way of its intrapetrous course, enters 
the geniculate ganglion Some sensory fibers 
extend beyond the last peripheral segment of 
the aqueduct and become involved with motor 
fibers of the trunk of the facial nerve From 
that small collection of sensory fibers is devel- 
oped the chorda tjmipani, which with the lingual 
nerv'e, a branch of the trigeminus, shares in 
sensory innervation of the anterior part of the 
tongue 

Powell reported a case in which paralysis of 
the right side of the face developed, with loss 
of taste on the right side of the tongue and a 
continuous tingling sensation on the right side 


of the tongue and tin oat, as low as the tliyroid 
cartilage, indicating involvement of the fifth, 
seventh, ninth and tenth cranial nerves The 
voice was weak and hoarse, and the right uveal 
cord was less responsive in phonation There 
was partial anesthesia of the right side of the 
palate and pharynx The facial paialysis im- 
proved at once after extraction of two dead molar 
teeth, and the voice and the tingling sensation 
in the throat and tongue immediately improved 
Claude and Schaeffer, m 1912, described a 
similar case Klippel and Aynaud, in 1889, col- 
lected 17 cases of facial paralysis with herpes 
zoster ophthalmicus According to their obser- 
vations, facial paralysis usually appears during 
the first days of eruption It is unilateral and 
IS situated on the same side as the zoster, and 
there is rarely any paralysis of muscles other 
than those of the face However, cases in which 
ocular muscles were involved have been reported 
by Barriere, Letulle Raynard, Heydemann, 
Caspar and others Caspar and Murphy each 
reported a case in which the facial nerv'e was 
affected on the opposite side Paralytic com- 
plications of the third and seventh nerves imply 
extension of lesions to these cranial jierves, and 
the numerous anastomoses of filaments of the 
fifth nerve with other cranial nerves would ex- 
plain these involvements of other nerves 
Letulle, m 1882, reported a case of facial paral- 
ysis in a male On the twentieth day of illness 
partial paralysis of the right facial nerve devel- 
oped, affecting the superficial muscles but leaving 
the tongue and palate intact Strubing, discuss- 
ing this case, stated the belief that the facial 
paralysis was 'due to peripheral neuritis of the 
first branch of the fifth nerve and that peripher- 
ally the infective process spread to the fine 
anastomoses of the fecial nerve From here the 
disease process extended centripetally m the 
fibers of the facial nerve until the paralysis 
developed 

Association of facial paralysis with herpes 
zoster ophthalmicus is a relatively infrequent 
occurrence Rollet remarked the rarity of its 
development Voight contributed 1 case and 
assumed that a neuritis common to the fifth and 
the seventh nerve was the origin of the condition 
Eulenberg stated the belief that zoster was 
essentiall}’^ a lesion of the facial nerve and that 
the seventh nerve conducts fibers the particular 
excitation of which provoked the zoster Ebstein 
asserted tliat there was no relation between the 
gravity of involvement of the fifth and that of 
the seventh nen'e and no chronologic relation 
in disturbance of the different nerves and con- 
cluded that there could be no relation of cause 
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and effect m the involvement between these 
two nerves Souquez concurred m this opinion 
and reported a case in which the cause of the 
paralysis of the seventh nerve had to be sought 
in zoster of the ear, which in his opinion is an 
indispensable factor in zosterian paralysis of the 
seventh nerve It the case described by Verneuil 
the herpes zoster was preceded by facial paralysis 
by several weeks 

Facial paralysis is occasionally total, but more 
often it IS partial It is fairly frequent and 
almost always follows the eruption, if it occurs 
Recovery is the rule 

PARALYSES OF OCULAR MUSCLES 

Paralyses of ocular muscles are not excep- 
tional m cases of herpes zoster and are not 
dependent on the severity of the pain or the 
gravity of the disease The paralyses appear 
with greater frequency the closer to the cephalic 
extremity the zoster occurs, and they are en- 
countered most often with cephalic zoster, espe- 
cially with herpes zoster ophthalmicus 

Such paralyses which develop m the course 
of the disease are commonly observed when the 
infection involves the ophthalmic nerve Inas- 
much as herpes zoster has a higher incidence 
in elderly people, complicating oculomotor paral- 
yses have a higher incidence in this group also 
The motor compbcations usually disappear after 
a few weeks or months, but may persist for a 
long time after the cutaneous symptoms have 
disappeared Zentmayer described a case m 
which the paralysis was present one and one- 
half years after the attack The ocular paralysis 
usually appears later than the cutaneous erup- 
tion, occurring m the phase of scar formation 
The paralysis may appear at the same time as 
the cutaneous eruption, as m cases reported by 
Gillet de Grandmont and Oliver Desirat stated 
the belief that paralytic phenomena of the muscles 
never appeared before the cutaneous eruption, but 
Mittendorf, Samt-Martm, Letulle and Schiffer 
recorded cases m which the paralysis preceded 
the eruption Sometimes the paralysis involves 
several nerves simultaneously, each of which 
may be individually implicated, either par- 
tiall} or totally The question has sometimes 
been raised whether these paral 3 '^ses are actually 
complications or whether they are merely con- 
current disorders Most investigators think they 
are complications because the}’’ appear in much 
the same manner m a large series of cases Hunt, 
111 a series of 158 cases found ocular paratyses 
in 24, or 14 per cent Worster-Dr ought, Desirat, 
and Llo)^d and Elliott each obsene'd ocular 
paralysis in 7 per cent of cases H}bord found 


5 cases of paralysis of the ocular muscles m 100 
cases of ophthalmic herpes zoster 

Paralyses of ocular muscles occur presumably 
from extension of inflammation of the fifth nerve 
to the motor nerves as they traverse the cavern- 
ous sinus and the superior orbital fissure Some 
autliors have stated that the paralysis is due to 
an associated meningitis or to extension of the 
infectious process to the neuraxis, with produc- 
tion of a nuclear lesion, or to involvement of the 
motor nerves m the anterior horns of the cord, 
with resultant paresis of the muscles affected 
Wyss, m 1871, observed hemorrhages m the 
muscles and concluded that the muscular paral- 
ysis was due to thrombophlebitis 

THIRD CRANIAL NERVE 

The most common complication of the ocular 
muscles is total or partial paralysis of the muscles 
supplied by the third cranial nerve, with or with- 
out participation of the pupil I found 96 cases 
of paralysis of the third nerve in the literature 
Rosnoblet stated that these paralyses occurred 
most frequently from five to seven days after the 
appearance of the vesicles but that they might 
appear weeks, or even months, after the eruption 
Mittendorf observed a case of oculomotor paral- 
ysis that preceded the eruption Schiffer de- 
scribed another such case Metz, in 1913, col- 
lected from the literature 50 cases of herpes 
zoster ophthalmicus complicated by involvement 
of ocular muscles The third cranial nerve was 
affected m 32 cases The paralysis was either 
total or partial, and the branches supplying the 
internal or the external ocular muscles or com- 
binations of these branches were affected About 
25 per cent of paralyses of the third nerve were 
complete Many cases of paralysis of this nerve 
have been described in the literature by Hunt, 
Vahere-Vialeix, Essen-Moller, Ardouin, Silcock, 
Wallace, Brissaud, Burwell, Durnerin, Braun, 
Fage, Baton, Michel, Schlesmger, Mules, Ver- 
non, Reynolds, Weber and Ginsberg 

In cases of internal ophthalmoplegia following 
herpes zoster, in addition to sensory loss, certain^ 
motor fibers are involved In these cases the 
lesion must be in the ciliary ganglion Bar, in 
1925, reported the case of a man aged 30 with 
partial paralysis of the third nerve, involving 
fibers to the pupil and the levator muscle Being 
of the opinion that herpes zoster was an infectious 
neuritis due to a specific organism, he traced the 
association of the third and the fifth cranial 
nerves to their connection by a communication 
in the region of their entrance to the orbit Cases 
of internal ophthalmoplegia have been described 
by Rutter, Achard and Castaigne, Baranov, 
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Elliot, Aurand, Veil and others Isolated paral- 
ysis of the pupils IS frequently encountered and 
may be the only symptom The pupil is dilated 
and does not react to light or m accommodation 
to distance In a certain number of cases, in- 
volvement of the entire internal musculatuie is 
noted, and patients present, m addition to paral- 
ysis of the pupil, a paialysis of accommodation 
which impairs close vision In these cases of 
paialysis of accommodation and paralytic my- 
driasis the distuibance may peisist for a long 
time Several hypotheses ha\e been adduced m 
explanation of this association — among them, the 
conception of herpes zoster as an infectious 
ganghoradicuhtis, the implication of a meningeal 
reaction as an etiologic factor and the recognition 
of the intimate relationship between the virus of 
herpes and that of encephalitis, with frequent 
assumption of participation of lesions of polio- 
encephalitis m the production of these paralyses 
Cases of paralysis of accommodation and paralvtic 
mydriasis were reported by von Arlt, Beilm, 
Grandmont and Hofer Horner and Hasner re- 
ported cases of isolated paralysis of accommoda- 
tion, and Oettinger, Cohn and D Sulzer each 
added a case of isolated paralytic mydriasis 

Only one branch of the third nerve may be 
involved that which supplies the levator pal- 
pebrae muscle, and ptosis may result Usually 
recovery occurs Such cases of isolated paralysis 
have been reported, among others, by Blachez, 
Bnssaud, Hutchinson, Bahha and Herrera, 
Tardy, Howard, Kinsaua and Wangler Study 
of a series of cases reveals a number of such cases 
of isolated paralysis In most instances unilateral 
ptosis on the same side as the eruption represents 
the initial symptom of paralysis Rarely both 
levator palpebral muscles are implicated at the 
same tune, if so, ptosis is more prominent on 
the side of the eruption Ginsbeig, Fouchard, 
Menacho, Cohn and Jacksch have reported cases 
VaHide and Gallois, m 1924 published a case of 
bilateral ptosis and paralysis of the left superior 
lectus muscle m a woman aged 78 In a case 
•described b}^ Bnssard the ptosis was associated 
with hemiplegia The ptosis came on several 
months after the vesicles and was permanent 
Letulle cited a case of ptosis which preceded the 
herpes zoster by two weeks 

THIRD FOURTH AND SIXTH CRANI \L NERVES 

Numerous cases of paral} sis of the third, fourth 
and sixth nerves simultaneously have been re- 
corded Voisin, m 1936 reported a case of a 
voman aged 73 m vhich the third, fourth and 
sixth cranial ner\es were involved The right 
eje vas proptosed, and motions were limited in 


all diiections Contributions to the literature 
have been cited b)'^ Rebattu, Kuhn, Monnier, 
Decbaume, Bonnet and Isrel Vazquez Barriere, 
m 1937, described a case of paralysis of these 
nerves m a man of 72 years After the cutaneous 
lesions had cleared, some exophthalmos was 
noted, followed by complete ophthalmoplegia and 
complete facial paral)'^sis Seven months after 
the attack the ocular motility became normal and 
the facial paralysis disappeared Similar cases 
have been described by Sellers, Konigstein, 

D Sulzer, Tacke, Barrett and Orr, Ginsberg, Hall, 
Silcock and Aubineau In the case described by 
Mildenberger, m 1937, the first and second 
blanches of the fifth nerve were involved Dals- 
gaard- Nielsen, in 1935, reported a case of oph- 
thalmoplegia complicated with acute glaucoma in ^ 
a voman Francois, m 1936, observed a case 
m which ptosis was pi esent from the onset The 
pupil was dilated and fixed, with no reaction to 
light or in accommodation Similar cases have 
been recorded by Head, Patterson, Turner, Vel- 
ter, Leplat, V azquez Barriere, Batignani, Pergola 
and Viallefont In the case reported b}"^ Hig- 
gens, the ophthalmoplegia came on ten weeks 
after the cutaneous eiuption Bnssaud cited a 
similar case in which the ophthalmoplegia fol- 
lowed the eruption in three months This author 
found that total paralysis of the oculai muscles 
occurred m 40 cases 

SIXTH CRANIAL NERVE 

Paralyses of the abducens nerve are inter- 
mediate in frequency between paralyses of the 
third and those of the fourth cervical nerve and 
usually appear a short time after the cutaneous 
eruption Metz, m 1913, found that paralysis of 
the sixth nerve occurred m 8 of 50 collected 
cases of paralysis of the ocular muscles Hunt 
found it in 6 of 24 cases of such paralyses 
Numerous other cases have been lecorded in the ^ 
literature by Doggart, McCulloch, Stieren, Gale- 
zowski and Beauvois, Danielson, Peter, Paton, 
Patterson, Gosetti, Weidner Langenhan, Ray- 
naid, Heydemann, Oliver, Goldschmidt, Heil- 
brun, Lockwood, Schiffer and others I found 
paialysis of the sixth nerve in 47 cases 

lOURTH CRANIAL NERVL 

Isolated transitory paralysis of the trochlear 
ner\ e represents a rare complication in the course 
of cephalic zoster Howe\er, Traquair cited 5 
cases of such a complication, and Metz, 4 cases J 
Other cases have been described b}'^ Hunt, Caspar, 
Silcock, Vogel, Sulzer, Grand, Lesser and others 
A total of 21 cases of paralysis of the fourth nerve 
were found in the literature 
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INVOLVEMENT OF FIRST AND SECOND 

BRANCHES OF FIFTH CRANIAL 
NERVE 

Up to the present time, there have been re- 
ported 72 cases of involvement of the first and 
second branches of the fifth cranial nerve The 
first cases were reported by Hutchinson, in 1865, 
and by Bowman, in 1867, and since that time 
many cases of this condition have been described 
in patients of various ages, males and females 
alike In many of these cases there was a history 
of complications involving the globe and the 
ocular muscles Cases have been reported by 
Chance, Head, Flemming, Hunt, van Lint, Cas- 
par, LaChaise, Bryan, Caire, Hahpre, Schu- 
macher, Bradshaw, Jaclard, Fassbender, Pas- 
sera, Eyer, Lauber, Duplay, Cohn, Cheniolosoft, 
Johnen, Horstmann, Knowles, Ramond, Gines- 
tous and others In a series of 98 cases of oph- 
thalmic zoster, Hybord found 8 in which the 
superior maxillary branch was involved Pergola 
described a case of involvement of the first and 
second branches of the fifth nerve in a man, a 
typographer, with paralysis of the levator pal- 
pebrae, iridocyclitis, h>phemia and complete oph- 
thalmoplegia, followed by glaucoma Pergola 
stated the belief that the lead from the type was 
carried through the blood stream and had affected 
the gasserian ganglion, and that the inflammatory 
process had traveled upward, to produce a lesion 
of the mesencephalon Mildenberger and Bezi 
described similar cases Fourestier and Zangger 
each reported a case of bilateral involvement 
Langenhan, in 1910, reported a case of involve- 
ment of these branches complicated by paralysis 
of the sixth nerve Smith, in 1878, cited a case 
complicated with hypopyon, with eventual loss 
of the eye Sicard, in 1905, observed a case 
following mumps According to van Lint’s state- 
ment, in 1927, “Rene LaChaise, in his Lyons 
thesis, of 1924, was able to assemble only 26 
cases of this condition,’’ but I have found 56 cases 
in the literature up to that date 

When the eruption is limited to two branches. 
It IS the adjacent branch that is always involved 
No case has been observed in which two remote 
nerve trunks such as the ophthalmic and the 
infeiior maxillary division, have been affected 
Zoster involving two branches is known as partial 
trigemellar zoster 

INVOLVEMENT OF FIRST, SECOND AND 

THIRD BRANCHES OF FIFTH NERVE 

Imolvement of all three branches of the gas- 
serian ganglion is occasionally reported Tw'enty- 
five cases of such a disorder are described in the 


literature The first case was reported by Schif- 
fer and Wyss, in 1866 In cases of total tri- 
gemellar zoster, the ophthalmic, the superior 
maxillary and the inferior maxillary branch are 
involved, but there is also participation of the 
sympathetic ganglions, as evidenced by pupillary 
distuibances and enophthalmos Head leported 
a case m which all three branches were involved, 
affecting both lids, the cheek, the mucous mem- 
brane of the cheek, the tongue and the tonsil 
Other cases have been reported by Agnello, 
Vaughan, Gowers, Camus, Elliot, During and 
Huber, Murzin, Simeon and Denizet, and Bal- 
denweck and Degorce Zentmayer, m 1906, cited 
a case m rvhicli all three branches of the fifth 
nerve were involved, complicated with muscular 
paralysis Similar cases were reported by Roe- 
lofs, Pergola, Paton and Scriven E Rollet and 
associates, in 1931, described a case of paralytic 
mydriasas in agirl of lOyears R M Campbell, in 
1936, reported a case in which there was bilateral 
involvement of all three branches of the fifth 
nerve in a boy aged 6 years Campbell stated 
that there were 30 instances of bilateral herpes 
zoster in the literature to date, but that the fifth 
nerve was not affected in all cases Cases were 
reported by Glaubersohn, Fordyce, Fox, Hutton, 
Burgess and Anderson Spicer, in 1892, cited a 
a case of severe zoster resulting in keloid changes 
in the skin and in perforation of the globe In 
the case reported by Murphy, facial paralysis was 
present Gerson, in 1937, reported a case in 
which the zoster followed arsenical treatment 
Griffith, in 1901, described a case of zoster in a 
man of 60 years in which all three branches of 
the right fifth nerve were involved The erup- 
tion followed the course of the supratrochlear 
and the nasal branch of the ophthalmic nerve 
Vesicles appeared also over the right malar bone, 
the upper lip and the chin, involving the temporo- 
malar branch of the superior maxillary nerve, 
the labial branches of the infraorbital nerve and 
the mental branch of the dental nerve The eye 
Avas congested, with vesicles m the lower cul-de- 
sac and edema of the lids The cornea was 
cloudy and ulcerated, with iritis and posterior 
synechias Teulieres and associates, in 1933, 
described a similar case and concluded that in- 
volvement of the internal nasal nerve w^as always 
accompanied wnth lesions of the coi nea 

BILATERAL HERPES ZOSTER 
OPHTHALMICUS 

Jeffries, in 1874, was the fiist to report a case 
of bilateral herpes zoster ophthalmicus, m a 
wmman of 64 years Both corneas were affected, 
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and perforation of the cornea resulted on each 
side 

The disease is rarely bilateral, but othei cases 
have been observed by Lalher, Samelsohn, 
Jaclard, Douglas, Lipschutz, Schiess-Gemuseus, 
von Barensprung, Hebra, Thomas and Buckley, 
Jorissenne, Greenough, Myers, Grindon, Carre 
and others Touraine and Baumgartner, in 1934, 
reported a case of bilateral herpes zoster ophthal- 
micus in a man of 56 years The nasal branch 
was not involved, and the cornea was free , but 
the frontal and lacrimal branches were affected 
on each side Similar cases were reported by 
Verco, Blachez, Sedan, Anderson, Jaclard, Foui- 
estier, Fassbender, Tacke, Zangger and others 
De River and Moore saw cases m persons wuth 
histones of syphilis Gallois described a case of 
bilateral ptosis Hallam, in 1897, reported a 
case of bilateral ophthalmic zoster in a girl aged 
13 years Kreibig in 1938, treated a patient 
wuth severe bilateral herpes zoster ophthalmicus, 
which was followed by death in two da)’^s G A 
Sulzer reported another case of severe ophthalmic 
zoster which resulted in bilateral optic neuritis 
Habran, in 1877, described an interesting case of 
the disease m a pregnant woman aged 28 years 
At the end of the ninth month of pregnancy pneu- 
monia developed Eight days after the termina- 
tion of labor, typical bilateral herpes zoster 
ophthalmicus developed, involving the first and 
second branches of the fifth nerve I found 44 
cases of bilateral ophthalmic zoster in the litera- 
ture 

RECURRENT HERPES ZOSTER 
OPHTHALMICUS 

As a rule the disease occurs but once in a life- 
time, but in some cases it has appeared more 
than once in the same person Charcot, in 1859, 
published an account of the first case of recurrent 
herpes zoster ophthalmicus, in this case the dis- 
ease followed a gunshot wound Emmert, in 
1870, reported 3 cases, 1 of a girl of 4 years 
Carre, in 1875, described a case of ophthalmic 
zoster in a girl of 16 years with six recurrences 
on one side during a period of six months The 
disease later became bilateral Kaposi reported 
a case in wdiich the eruption appeared five times 
wuthin a comparativelv short time Drouet, in 
1924, cited a case in a ivoman aged 54 with three 
recurrences in a period of eight weeks In 
Nieden’s case four recurrences occurred in a 
period of six 3 >’ears Cases in which the same 
neiw'e has been affected more than once have 
been reported by Berger, Fox Kopp Jaksch, 
Singer, Coujba, Talko, D Sulzer, Spaeth, Her- 
mann, Cofler, Grindon, Cookson, Vorner, Cross, 


Hallam and others Head and Campbell found 
4 instances of recurrence in 400 cases In several 
cases recurrence has resulted in enucleation, as 
described by Greemvood, Meller and others 
Rollet and Colrat, in 1923, described the case of 
a man aged 45 wdio suffered from successive 
monthty eruptions of zoster m the territory of 
the left ophthalmic nerve The ocular tension 
w^as 9 mm The case was presented on account 
of the ophthalmomalacia associated with the oph- 
thalmic zoster, which is a rgre complication 

INVOLVEMENT OF THE OPTIC NERVE 

The disease sometimes affects the deep mem- 
branes of the eye, and cases have been described 
by many obsen^ers in which retinal hemorrhage 
and degenerative retinitis, choroiditis, optic neu- 
ritis, papillitis, optic nerve atrophy and retro- 
bulbar neuritis w'ere present In some cases, 
however, no previous ophthalmoscopic examina- 
tion had been made, and it is questionable in 
these cases wEether the lesions were secondary 
to the zoster or w'ere present before the attack 
How^ever, inflammation of the optic nerve may 
complicate herpes zoster ophthalmicus and may 
manifest itself w'hen the eruption appears or as 
an end result It is postnueritic in type and may 
or may not heal wnthout resulting atrophy 

The insidious character of herpes zoster oph- 
thalmicus IS apparent at times in optic neuritis, 
wdiich develops with the characteristics of papil- 
litis and may terminate in blindness or in great 
1 eduction of vision This complication may be 
the only one observed in the course of the dis- 
ease An edematous neuritis is seen, and the 
disk has poorly defined contours The vessels 
are congested and tortuous The disk gradually 
becomes pale The neuritis is more often local- 
ized in the eye on the side of the eruption, 
although both eyes may be affected 

Hebra, m 1870, was the first to report a case 
of bilateral optic nerve atrophy following herpes 
zoster In this case delirium and diffuse en- 
cephalitis finally developed Hubsch, in 1872, de- 
scribed a case of optic nerve atrophy in a man aged 
52, who for many years had had chronic herpes 
zoster Eruptions had appeared and disappeared 
m various parts of the body for a long time 
Eventually there was a gradual diminution in 
vision m each eye, wuth subsequent optic nen^e 
atrophy, which was ascribed to the papillitis, as 
a result of the continuous zoster Coppez, in 
1873, was the first to mention a case of opacities 
in the vitreous following herpes zoster, with 
choroiditis and retinitis Later cases were de- 
scribed by Noyes, Tacke, Sattler and Haltenhoff 
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Rollet and Colrat reported a case of optic nerve 
atrophy in a woman aged 70 years Theie was 
paralysis of the left oculomotor nerve with 
marked papillitis, which they stated was caused 
by penchiasmal meningitis, although the papillitis 
was unilateral Similar cases have been described 
in the hteiature by Gould, Sulzer, Bowman, 
Daguenet, Wangler, Paton, Veasey, Adams, 
Strzeminski, Sinclair and others Aiirand, in 
1920, desciibed a case of optic neuritis in a 
woman aged 75 which he concluded was due to 
an embolus or a thiombus of the cential retinal 
artery Absence of cardiac lesions wan anted the 
assumption of obliteiatmg endarteritis He stated 
the belief that ciiculatory distuibances in the 
teiritoiy of the ophthalmic branch facilitated 
localization of obliterating endarteritis He men- 
tioned 2 otbei instances of occui i ence of vasculai 
lesions in association with herpes zostei lecorded 
by Audi e-Thomas and Hcuyer, in 1912 Pieiron 
stated the belief that the optic nerve atrophy and 
optic neuritis were attiibutable to sti angulation 
in the vicinity of the scleial ring 

Cohn cited a case of optic neuiitis which de- 
veloped after healing of the cutaneous lesions 
Aftei three months theie was a small concentric 
contraction of the visual fields, with some i educ- 
tion of vision Cabannes reported a case of optic 
neuritis in a man of 30 years The fundus was 
pale, the arteries were small, the veins were 
engorged, and two small, flame-shaped hemor- 
rhages were noted near the disk Other such 
cases have been noted in the literatuie by Murzin, 
Antonelli, Lohlein, Hirschberg and Puech Ahl- 
strom encountered 1 case of optic neuritis among 
50 cases of ophthalmic zoster Koch, in 1939, 
reported a case in a child aged 5 years, with 
retinal edema and exudates in the macular region 
Silcock mentioned 2 cases of optic neuiitis, with 
retinal hemorrhages in 1 and thrombosis of the 
retinal vein in the other Genet reported a case 
in which the condition resulted in phthisis bulbi, 
and Scott saw a case in which complete retinal 
detachment occurred 

Focosi, in 1935, described a case of retrobulbar 
neuritis with a large central scotoma, which de- 
veloped during the course of ophthalmic zoster 
He attributed the neuritis to the zoster because 
the neuritis manifested itself in the same region 
and occurred simultaneously with the zoster and 
because the herpetic process provoked lesions of 
other parts of the e^e — in the cornea and the 
ins He expressed the belief that the piocess 
was transmitted by branches of the tiigeminus 
neive which reach the optic nerve by way of 
the- ophthalmic ganglion This hypothesis was 


enunciated by Page Deutschmann, m 1924, re- 
ported a case in which large central scotoma was 
piesent and vision was limited to 1/200 Two 
months later atrophy of the nerve developed 
The disk was pale and well defined Serologic 
tests gave negative reactions The teeth and 
sinuses were normal The author concluded that 
the 1 etrobulbar neui itis was herpetic and that the 
virus migrated from the nerve sheaths of the fifth 
nei ve through the oibil to the optic nerve Peter 
stated the belief that the neuritis was an ex- 
tension of the herpetic toxemia from the uveal 
tract The pathogenesis of neural involvement 
is still a mattei of dispute 

INVOLVEMENT OF OTHER NERVES ' 

Just as there aie paralyses of parts at a dis- 
tance in cases of herpes zoster, irrespective of the 
situation of the eruption, so motor neives of 
the eye may be affected in the course of zoster 
of 1 emote localization Most unusual aie the 
cases in which wide separation exists between 
the aieas involved It is piobable that two gan- 
glions are affected at the same time Delens and 
Wangler cited cases in which ophthalmic zoster 
followed or pieceded zoster in other regions 
Morenas and Colrat observed a case of paralysis 
of the extraocular muscles which occuried during 
the evolution of a dorsolumbar zostei A woman 
aged 65 years suffeied from zoster in the inferior 
thoracic region on the right side One month 
later she complained of diplopia Examination 
levealed total paralysis of the right third nerve 
The zoster pains and the ocular paralysis per- 
sisted until her death They stated the opinion 
that a nuclear origin of the paralysis in question 
might be assumed Bradshaw, in 1894, described 
a case of thoracic zoster in a man aged 42 years, 
who at the same time had a zoster eruption on 
the left side of the head, with vesicles of the upper 
hd and conjunctiva Hutchinson leported a 
similar case Barber, in 1919, saw an interesting 
case in a child of 6 years who enteied the hos- 
pital with herpes zoster on the left side of the 
chest Two days later a similar eruption de- 
veloped on the forehead, hd and temple of the 
same side Corson and Knowles reported a case 
of a woman in which an outbreak of zoster 
occurred over the right scapula and at the same 
time an eruption developed over the fiist branch 
of the right ophthalmic nerve Ahlstrom, Anger 
and Buller each described similar cases 

Hemiplegia of peduncular or alternate type is 
likewise encountered G A Sulzer, m 1907 
leported a case of zoster with paralysis of all the 
extiaocular muscles A few weeks later hemi- 
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plegia developed on the right side The muscular 
paralysis soon recovered, but paralysis of the 
sphincter of the ins remained Ironside, m 1933, 
described a case of a woman with coineal ulcer 
Five weeks later right hemiplegia developed 
MacGillivray, in 1931, saw a woman with ptosis 
and conjunctival injection tollowmg ophthalmic 
zoster Three weeks latei she complained ot 
weakness m the right arm There was no exag- 
geration of knee jerks, and Kernig’s sign was ab- 
sent Later left hemiplegia developed Wohlwill, 
Bnssaud Dumery, Giandclement and Chauf- 
fard and Rendu described similar cases Pei rm. 
Kissel Pierqum and Gayet leported a case of 
zoster complicated with hemiplegia m a man aged 
68 years Autohemotheiapy was used, where- 
upon the vesicles dried up and became covered 
wnth crusts and then disappeaied, leaving deep 
cicati ices The erj^thema m the frontal area per- 
sisted and w^as complicated wnth pronounced 
supraorbital and palpebral edema Pams became 
intensified, and diplopia followed Three vveeks 
after the onset piogressive left hemiplegia de- 
veloped The paraljtic symptoms of the left 
arm and leg required eight days to become estab- 
lished Paialysis of the left side of the face of 
central type followed The authors stated the 
belief that the coexistence of ophthalmic zoster 
and hemiplegia w'as due to an exclusive radiculo- 
ganghonic lesion and that it w^ari anted the 
establishment of the theoiy of zosteiian neurax- 
itis They concludea that in certain subjects 
wdio present vascular fragility the virus of zoster 
might provoke the occurience of hemiplegia, 
though incapable of doing so m the healthy 
subject 


In some cases zoster is distributed over several 
adjacent segments wdule only one spinal ganglion 
IS involved, no doubt ow'ing to the presence of 
communicating fibers At times the disease may 
affect wndely separated areas simultaneously 
Couyba, in 1877, described a case of a man aged 
65 m wdiich the disease ended fatally In this 
case there w'as involvement of the tiigeminal, 
glossopharymgeal, facial, spinal accessory and 
hypoglossal nerves ' Pennis reported a case in 
wdnch the fifth seventh, eighth and ninth cranial 
nerves w^eie involved Powell, and Baldenw'eck 
and DegOrce described similar cases Claude and 
Schaeffer saw' a case m w Inch involvement of the 
third, fifth, sixth, seventh and eighth nerves fol- 
low'ed ophthalmic zoster I he authors stated the 
belief that the primary process w'as an acute 
poliomy'elitis posterior, which spread to invoke 
the spinal ganglions and their analogues in the 
brain stem the gasserian and geniculate gan- 
glions The extension fiom sensory to motor 
nuclei occurs through the spiead of a basilar in- 
fection by w'ay of the subarachnoid space, a 
meningitic process being demonstrated by the 
leukocytosis of the spinal fluid 

FATAL CASES 

In cases of ophthalmic zoster disastrous con- 
sequences sometimes follow this usually mild 
infection, to the extent not only of complete 
destruction of the eye but even of death Many 
observers have reported a fatal outcome, among 
them Weidnei, Wagner, Wyss Aubineau, Bris- 
saud, Doggart, Sunde, Bezi, Couyba, How'ard 
and Wohlwill 
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Cornea and Sclera 

Keratocokus Posticus Circumscriptus G 
Wise, Am J Ophth 27:1406 (Dec) 1944 

Wise reports a case of keiatoconus posticus 
circumscriptus in a man aged 24 The lesion 
appeared as a large, eccentiic, nebulous opacity, 
occup}ing more than one-half the coineal area 
posteriorly The anterioi surface showed a 
normal ciinature The interesting features of 
the case were that the cornea was one-fourth 
the noimal thickness and that the lesion stopped 
short of the limbus S Reese 

Corneal Dystrophies R Von der Heydt, 
Am J Ophth 28* 55 (Jan) 1945 

Von der Heydt briefly describes “Bueckler’s 
triad” of corneal dystrophies which includes the 
Fleischer, the Haab-Dimmer and the Groenouw 
and also describes Fuchs’s epithelial, and Salz- 
mann’s nodular dystrophies and keratonus 

W S Reese 

The Use or Choline in Cases or Ulcer 
AND OF Leukoma of the Cornea T J 
Dimitry and P Az ar, Am J Ophth 28 : 62 
(Jan ) 1945 

Dimitry and Azar conclude that choline is a 
most promising agent m the treatment of ulcer 
and leukoma of the cornea and that it should be 

applied topically S 

A Case of Cornea Plana C Cockburn, 
Bnt J Ophth 28:486 (Oct) 1944 

The condition of cornea plana was seen in a 
Greek soldier, aged 28 Visual acuity had al- 
ways been poor, although, significantly, he stated 
that It had deteriorated since enlistment, one 
year previously The refractive error for the 
right eye was + 10 50 D sph 3 1 50 D cyl , 

axis 60, with visual acuity of 6/36, and the erroi 
for the left eye was + 12 D sph C, + 1 00 D 
cyl , axis 90, rvith visual acuity of 6/60 The 
right cornea was clear, the left cornea had a 
fairly dense central nebula The family history 
was negative for the condition 

Comparison of photographs of the noimal eye 
with photographs of the e 3 '^e with cornea plana 
showed that the affected globe was approxi- 
mate!}' of noimal size, the cornea was definitely 
smaller than normal, the line of corneoscleral 
junction had lost its sharp definition and the 


curvature of the cornea was the same as that 
of the sclera \ 7 ^ Zentmayer 

Filamentous Keratitis and Keratoconjunc- 
tivitis Sicca J Malbran and A Arre- 
ciiEA, Arch de oftal de Buenos Aires'18; 
603 (Nov) 1943 

The so-called filamentous, or filiform, keratitis 
IS hard to classify as a distinct nosologic entity 
Its etiopathologic features are obscure, many fac- 
tors having been mentioned in its causation For- 
merly it was thought that the filaments were 
onl} coagulated fibrin deposits in the cornea 
Later a degenerative process of the corneal 
epithelium was said to be the cause Still later 
it was stated that the keratitis was pioduced 
by diminished lacrimal secretion or dryness of 
the cornea It was also said that the condition 
might exist in healthy corneas or might follow 
corneal ulceration oi operation, and that it could 
also be produced by systemic conditions or 
disease 

The condition known as keiatitis sicca is 
produced by a decrease or absence of lacrimal 
secretion, and “filaments” are at times noted 

The Sjogren syndrome of keratoconjunctivitis 
sicca, a general disease involving also the lacrimal 
glands and producing dryness of the cornea and 
conjunctiva, is not related to the disease dis- 
cussed If keratoconj'unctivitis sicca is really 
a nosologic entity, there are cases of deficient 
lacrimal secretion accompanied with filamen- 
tous formations which could be classified with 
typical filamentous keratitis 

The following etiologic classification of lacri- 
mal hypbsecretion is accepted congenital, trau- 
matic or postoperative and spontaneous 

Without asserting that all the cases of fila- 
mentous keratitis in the literature are related to 
keratoconjunctivitis sicca, the authors express 
the belief that they probably are 

“Filamentous keratitis is a particular state of 
lacrimal hyposecretion or complete absence of 
tears, and it manifests itself under circumstances 
which are difficult to explain at present The 
lacrimal hyposecretion is produced bj diverse 
etiopathogenic mechanisms, but in all cases the 
condition could be classified as keratoconjunc- 
tivitis sicca ” 

To diagnose the condition, the Schirmer test 
should be used to determine the extent of the 
lacrimal section, and the slit lamp is necessary 
to visualize the corneal changes Good results 
were obtained with ocular occlusion in 1 case, 
63 
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and with Rucker’s formula (a mixture of gela- 
tin and Locke’s solution) in another 

H F CarrasquilLO 

Experimental Pathology 

Effect of Retinal Extracts on Growth of 
Blinded Male Rats L G Browman and 
A A Browman, Proc Soc Exper Biol 
& Med 57 171 (Nov ) 1944 

The evidence is consistent that total ablation 
of both eyes retards growth and sexual maturity 
m rats It is possible that the eye exerts its 
influence on the pituitary gland, which, in turn, 
produces growth and gonadotropic substances 
The interaction between the eye and the pituitary 
gland may be either thiough direct or indirect 
neural connections betv een the eye and the pitui- 
tary body or through a humoral mechanism 
The present investigation is based on the hypoth- 
esis that a humoral mechanism is elaborated 
by the eyes of normal mammals which is neces- 
sary for normal growth and sexual maturity 
Of the various retinal extracts of bovine retinas 
used by the authors, only the saline preparation 
yielded suggestive results in the direction of 
alleviating the retardation of weight and delayed 
sexual maturity characteristic of blinded male 

P C Kronfeld 
General Diseases 

Association Between Retinopathies and 
Encephalopathies in the Common 
Cardio-Vasculo-Renal Affections D J 
Lyle, Am J Ophth 27: 1232 (Nov ) 1944 

This article, the author’s thesis for member- 
ship in the American Ophthalmological Society, 
does not lend itself to abstracting It has a 
number of good illustrations and two charts pre- 
senting the findings in the retina, heart, kidneys 
and urine in 41 cases S Reese 

Ocular Signs of Riboflavin Deficiency W 
J W Ferguson, Lancet 1-431 (April) 
1944 

Sydenstricker and his associates in 1940 de- 
scribed ocular signs and symptoms which re- 
sponded to riboflavin therapy The symptoms 
were photophobia, sensations^ of burning or 
roughness of the eyelids, visual fatigue and 
sometimes impairment of visual acuity in the 
absence of refractive errors or pathologic changes 
in the media. The commonest sign was “circum- 
corneal injection,” often with invasion of the 
cornea by capillaries from the limbic plexus 
Ferguson examined groups of patients with the 
slit lamp and discussed and made examinations 
m cases with Sydenstricker He feels that mis- 
interpi etation has arisen largely through lack of 


experience m the use of the slit lamp, through 
imperfect understanding of the normal variations 
in the appearance and vascularity of the limbus 
and through inclusion of cases of corneal vas- 
cularization due to causes other than riboflavin - 
deficiency^ The mode of anastomosis of the an- - 
tenor and posterior conjunctival vessels around 
a normal limbus varies There are four typical 
varieties, which demonstrate that formation of 
capillary loops at the corneoscleral junction and 
on the limbus itself may be regarded as normal 
The vascularization attributed to lack of ribo- 
flavin IS an extension of the normal limbic vas- 
cular system to the true cornea From the 
apexes of the existing limbic loops fine vessels 
run more or less toward the true cornea, these 
“streamers,” m turn, anastomose wuth one an- 
other to form other loops, from which more r 
streamers and, m turn, loops may be formed 
The true cornea may" thus become increas- 
ingly'^ vascularized These vessels run super- 
ficially, immediately' under the epithelium, and 
are of such small caliber that they' are usually 
invisible even with an ordinary binocular loupe 
With the corneal microscope and slit lamp they 
sliow best when obsen'ed w'lth light reflected 
from the ins, and they' may readily be missed 
with direct corneal illumination Abnormal cor- 
neal vascularization w'lth very mild symptoms 
was found in 7 8 per cent of 422 persons In 
13 patients in whom the effect of riboflavin treat- 
ment w'as studied over an adequate period therapy 
resulted in cessation of the abnormal corneal cir- 'i 
culation No claim is made that riboflavin 
deficiency is the only cause of the corneal condi- 
tion described 

JAMA (W Zentmayer) 

Ocular Complications in Brucellosis Ro- 
dolfo Laje Weshamp, Roque A Maf- 
frand and Manuel J Peirotti, Arch de 
oftal de Buenos Aires 18: 666 (Dec ) 1943 

The authors discuss this serious disease, which 
they consider a menace in their country The i 
malady is widespread, especially so m the north- 
western region of Argentina, where a great num- 
ber of goats, cattle and hogs appear to be contami- 
nated 

In two years the authors have observed over 
50 cases in 35 per cent of which ocular complica- 
tions were present The authors found 'that 
the optic nerve is frequently involved Edema of 
the disk, probably the result of acute or chronic 
meningoencephalitis produced by the infection, is 
the commonest complication At times true con- 
gestion of the papilla or optic neuritis occurs 
Isolated retinal hemorrhages are occasionally' 
seen Muscular paralyses, most commonly of 
the lateral rectus muscles, the result of basilar 
meningitis, are present at times Ocular exami- 
nation revealed a normal condition in 12 cases 
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The authois gne in detail the histoiy and 
obseivations in the cases the} studied and sum- 
inaiize the cases lepoited in the literature 

H F Cmirasquillo 

Hygiene, Sociology, Education and History 

Edw vrd Jackson’s Pl\ce in the History or 

Refraction W H Crisp, Am J Ophlh 
28: 1 (Jan ) 1945 

Cusp gi\es a histoiical outline of lefi action 
and enumeiates the \aiious papeis and contiibu- 
tions of Jackson to this subject 

W S Reese 

Injuries 

The Management or Traumatic Hyphemia 

R O R\chener J a M a 126: 762 
(Xo\ 18) 1944 

The authoi in association with Ellett, has seen 
111 the past eighteen yeais 9 patients with tiau- 
matic hyphemia, all in consultation Meeks and 
months aftei blood staining and secondary 
glaucoma had occuried, and in none of them was 
ail} useful vision restoied, even though the 
coinea cleared The injured eye of 4 patients 
had to be removed because of intractable pain 
or unsightl} appearance, in 1 of these patients 
sjmpathetic ophthalmitis developed and the 
sjmpathizing eye M^as lost T\vo cases illus- 
trating different phases of traumatic hyphemia 
are given The following conclusions aie 
1 cached 

“Traumatic hyphemia may be controlled by 
simple paracentesis of the cornea and the instil- 
lation of miotics 

“Suigery should be accomplished without de- 
lay whenever the intraocular pressure is in- 
creased or no clear aqueous is visible in the 
anterior chamber 

“It IS possible that the use of miotics rathei 
than mydiiatics immediately after injury \yill 
lesult m less secondary hemorrhages and less 
necessity for surgical procedures ” 

W Zentmayer 

Snake Venom Ophthalmia H Ridley, 

Brit J Ophth 28* 568 (Nov ) 1944 

This interesting aiticle describes spitting 
snakes, together with an account of the composi- 
tion and action of snake venom in geneial, a 
leport of a case of snake venom ophthalmia and 
a discussion of the therapeutic uses of venom 

A man aged 30 was cutting long grass in Africa 
with a native “scythe,” when a concealed black- 
necked cobra raised its head and forcibly spat 
venom, some of which entered the patient’s light 
eye When he was seen twenty minutes aftei the 
injuiy, there was moderate conjunctival injection, 
M ith edAna of the entire corneal epithelium 


The lowei t\vo thuds of the cornea was opaque 
and showed punctate staining with fluoiescem, 
as did tw'o semicircular areas at the peiiphery of 
the cornea m the mteipalpebial aiea Sensation 
was absent from the coinea and lemamed so for 
five to seven days On the fifth day the coinea 
was completely coveied with edematous, loosely 
attached epithelium, w^hich formed a pyramidal 
elevation On the eleventh day the epithelium 
w^as lemoved, levealmg an opacity in Bowman’s 
membiane On the fouiteenth day the eye had 
completely lecoveied Visual acuity was 6/6 
Theie w^eie no geneial toxic symptoms A coi- 
neal opacity was piesent tw^o months latei 

W Zentmayer 

Lens 

The Production or Lens Sensitivity in Rab- 
bits by Brucella Infection E L Burkv, 
Am J Ophth 27: 1394 (Dep ) 1944 

Burky’s expeiiments suggest that lens sensi- 
tization can be produced by infecting a damaged 
lens They do not suggest that the brucella is 
tbe offending organism, although lecent obser- 
vations on patients with oculai disease indicate 
that it may occasionally be the sensitizing agent 

W S Reese 

Extraction or Senile Cataract W F 
Hughes and W C Owens, Am J Ophth 
28 40 (Jan ) 1945 

Hughes and Owens summarize their results 
and diaw the following conclusions 

“The giadual but radical changes in the tech- 
nique of extraction of uncomplicated senile cata- 
lact during the past 19 years at the Wilmer 
Institute have brought about a steady improve- 
ment 111 final results Statistical analysis of 
2,086 extractions has showm that (1) the 
amount of lens capsule and cortex remaining 
after an extracapsular extraction is directly re- 
lated to the development of postoperative irido- 
cyclitis, which, 111 turn, is the mam factor in the 
production of secondary glaucoma, (2) loss of 
vitreous predisposes to postoperative simple de- 
tachment of the retina, persistent vitreous opaci- 
ties, and iridocyclitis, (3) corneoscleral sutures 
reduce the incidence of incomplete closure of the 
wound, prolapse of ins, the amount of final 
astigmatism, and, with two sutures, anterior- 
chamber hemorrhages, (4) preservation of the 
lound pupil reduces the likelihood of vitreous 
loss,, (5) diabetes of long standing oi requiring 
30 units of insulin or more per day predisposes 
to the development of severe anterior-chamber 
hemorrhages, but there is no correlation between 
the height of the bloodsugar and postoperative 
complications , (6) syphilis, either treated or un- 
tieated, and systemic hypertension have no sig- 
nificant influence on the occurrence of postopera- 
tive complications ” Txr ^ 

VV b Reese 
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Lids 

Reconstruction* of the Lower Lid by 
Hughes’ Method J Foster, Brit J 
Ophth 28: 515 (Oct ) 1944 

Foster reports 2 cases of basal cell carcinoma 
of the lower lid, unsuitable foi irradiation, in 
which the procedure described by Hughes was 
employed In the fiist case the final step of the 
operation could not be carried out, as the patient 
met with accidental death In the second case 
the general cosmetic and functional results uere 
satisfactory 

The article IS illustrated Zentji-uer 

Congenital Ectropion Associated with 
Bilateral Ptosis C\se Report S 
Gordon, Brit J Ophth 28. 520 (Oct ) 
1944 

Gordon repbits a case of congenital ectropion 
of all four lids, itli associated ptosis of the upper 
lids The facial bones ^\ere normal A satis- 
factory correction of the defects was obtained by 
inserting into each upper hd a thin Thiei sch graft 
cut from the arm and into the lo^\er lids a Wolfe 
graft of postauriculai skin Foui months later 
facial slings attaching the upper lids to the 
frontalis muscle overcame the ptosis 

The article is illustrated Zentmayer 

Ptosis V D S\tha\e, Indian J Ophth 4:54 
(July) 1943 

In a case of bilateral ptosis it is necessary to 
kno\\ whether the levator muscle is completely, 
or onl}' partially, paralyzed and \\hether there 
IS only paresis of Muller’s muscle 

In a case of monocular ptosis it is essential to 
determine whether the condition is real or appar- 
ent Paral 3 'sis of the superior rectus muscle 
of one eye with a spasm of the inferior oblique 
muscle of the aflfected e 3 "e may give the appear- 
ance of ptosis The differentiation can be made 
b 3 holding up both upper lids and asking the 
patient to close the e 3 ’-es firmly Normally the 
e 3 'es will roll up in so doing 

W Zentmayer 
Neurology 

Tuberous Sclerosis M D Sachs and D A 
Shaskan, Am J Roentgenol 52 35 (July) 
1944 

According to Sachs and Shaskan, tuberous 
sclerosis is a rare hereditary disease of ecto- 
dermal origin Tuberous sclerosis, Reckling- 
hausen’s neurofibromatosis and trigeminal 
ne^us wuth angioma of the brain are distinct 
neurocutaneous s 3 ndromes Of the three, tuber- 
ous sclerosis presents the most clearcut clinical. 


roentgenologic and pathologic picture It is most 
frequently associated with mental retardation 
and epileptic seizures The authors describe a 
case of tuberous sclerosis in a white soldier 
aged 32 The cardinal findings m this case, 
w'lth a history of epileptic seizures, w'ere adenoma 
sebaceum , fibromatous nodules on the forehead, 
scalp and back, a pigmented, hairy nevus of 
the lumbar area, vitiligo of the left thigh and 
the left side of the back , phacoma of the retina, 
and ‘ cotton ball” calcifications of the brain, right 
greater trochanter and fifth lumbar vertebra 
The authois think that dela 3 ' in the diagnosis 
of tuberous sclerosis is probabl 3 ’^ due to the phy- 
sician s unfamiliarity w ith the S 3 ndrome because 
of Its comparative rarity 

JAMA (W Zenthayer) 

Neurosyphilis and the Oculist A C 
Esposito, M Bull Vet Admin 21 51 
(JUI 3 ) 1944 

Esposito describes the routine for examination 
of the eyes follow^ed at Chillicothe, Ohio The 
confrontation test for the field of vision is found 
satisfactor 3 , and especially suited to the more 
deteriorated type of patients 

In the series of 218 patients wuth neuro- 
S 3 phihs, 14 had on prehminar 3 ’^ examination some 
impairment, such as optic nerve atrophy, field 
defects or failing vision, wdnch contraindicated 
tr 3 'parsamide therapy, of the remaining 204 pa- 
tients wdio w’^ere placed under treatment with 
tr 3 'parsamide, s 3 nnptoms of drug toxicity involv- 
ing the optic nerve developed in 26 The author 
reaches the following conclusions 

All patients wuth neurosyphihs should be re- 
ferred to the oculist before their treatment is 
begun Each such patient should be returned 
for examination of the visual fields, central vision 
and fundi after each of the first ten injections 
of tr 3 'paisamide duiing the first and each subse- 
quent course of treatment Administration of 
tr 3 'parsamide should be permanentl 3 '^ discon- 
tinued at the first sign of a toxic reaction involv- 
ing the optic nerve Malaria therapy, wuth later 
treatment with tnvalent arsenical and bismuth 
preparations, should be instituted for the patients 
showing reactions yj Zentmayer 

Ocular Muscles 

Repair Following Tucking Operations on 
the Extraocul'vr Muscles K S 
Chouke, Am J Ophth 28* 50 (Jan ) 1945 

Chouke gives the followung summary 
“After a tucking operation the tw^o adjacent 
sides of the loop of muscle join together by means 
of fibrous connective tissue The side of the 
muscle nearest the e 3 'eba]I quite often, but not 
alw'a 3 's, becomes attached to the sclera by fibrous 
connective tissue The process of repair of 
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extraocular muscles m the dog is essentially 
similar to that of the skeletal muscles elsewhere 
m the bod} The time required for the comple- 
tion of repair of extiaocular muscles is slightly 
longer than that for general skeletal muscles of 
the same animal The continuity of the muscle 
IS preser\ed after the tucking opeiation, as evi- 
denced by response to electrical stimulation ” 

W S Reesi: 

Defixitiox or Axom aloes Retinal Corre- 
SPOXDEXCE K C SwAX. Am J ophth 
28: 58 (Jan ) 1945 

Swan summaiizes his discussion as follows 
“The preialent definition of abnormal letinal 
correspondence as an anomah in w Inch the fovea 
of the fixating e}e and a penpheial retinal area 
in the squinting 6)6 become hinctionally corre- 
sponding points seems erroneous Studies of 
the field of binocular \ision reveal that the 
penpheral retinal area m question is almost in- 
\ariably suppressed 

“Unless there is a high degree of ambl}opia 
the macular region of the squinting eye is only 
partiall} suppressed, consequently, demonstra- 
tion that the foveal or macular legions of the 
two e}es are not corresponding points provides 
a practical method of diagnosing anomalous 
retinal correspondence in the great majority of 
patients Afterimages, stereoscopic devices, or 
a filter projection system may be utilized to 
stimulate the macular regions and to determine 
their relative visual directions 

“Anomarous retinal correspondence is not 
necessarily fixed at a constant angle of anomaly, 
but IS frequently variable and tends to adapt 
Itself to the deviation of the eyes Experience 
wuth several hundred cases indicates that instead 
of completely disrupting abnormal retinal corie- 
spondence, muscle surgery alone usually results 
in a gradual change in the angle of anomaly to 
correspond wath the new^ deviation 

“Another characteristic of anomalous retinal 
correspondence is that it becomes unstable with 
disuse, that is, disruption of binocular vision 
Prolonged monocular occlusion is an important 
adjunct in treatment of the anomaly 

“In accordance with these findings, anomalous 
retinal correspondence is defined as an anomaly 
of binocular Msion in which areas in the two 
retinas normally having a common visual direc- 
tion — for example, the foveas — acquire an un- 
stable and often variable visual direction in rela- 
tion to each other but usually in accordance with 
the squmimg position The anomaly is ahva}s 
associated with some degree of suppression of 
the squinting eye, the point of fixation almost 
imariably being Mewed monocularly ” 

W S Reese 


Orbit, Eyeball and Accessory Sinuses 

An Operation for Shrunken Socket J 
Kraus, Brit J Ophth 28:224 (April) 1944, 

The operation consists essentially m a dis- 
section of the conjunctiva from the floor of the 
orbit, the implanting of a skin graft and the use ot 
a caMty dilatoi wdiich produces a circular force 
from wnthm outw'ard The space betw^een the 
margins of the lids remains unaltered, and the 
maximum pressuie is exerted well wuthm the 
socket, wnth diminishing force along the re- 
tractor blade, tow^ard the hd margins The steps 
of the operation are well illustrated in the aiticle 

W Zentmayer 

jMucocele or Maxill\r\ Antrum G E 
Dodds, Bnt J Ophth 28 510 (Oct ) 1944 

The condition was observed m a Nigerian 
native A swelling was situated just above the 
low'er margin of the orbit and could be palpated 
for a certain distance into the orbit It gave the 
typical sensation of a fluid-containing C}St and 
was but slightly mo\able from side to side The 
globe w as displaced upw'ard Definite proof that 
the diagnosis w as mucocele of the antrum has not 
so far been obtained m this case 

The article is illustrated Zentmayer. 


Retina and Optic Nerve 

t 

Obstruction or the Central Retinal Vein. 

B A Klien, Am J Ophth 27: 1339 (Dec.) 

1944 

Klien attempts to coi relate clinical and histo- 
pathologic data 111 this study She presents 17 
cases and concludes that primai} phlebosclerosis 
plays a greater role m venous occlusion than has 
heretofore been supposed The site of the most 
extensive prohfei ative endophlebitis is fiequently 
the antenoi lamina cnbrosa Anticoagulant and 
aiitispasmodic therapy gives more promise for 
the younger patients ..r ^ 


Ophthalmoscopic CuAssiricATiON or Hyper- 
tensive Diseases G E Clay and M 
Baird, Am J Ophth 27: 1396 (Dec) 1944. 

Clay and Baird discuss hypertension and out- 
line a classification They conclude that the 
greatest need is that of a commission to formu- 
late a proper nomenclature and classification of 

hypertensive disease txr o -n. 

W S Reese 

Clinical Studies in Angiospasm I Givner 
Am J Ophth 27:1408 (Dec) 1944 

Givner presents 3 cases of angiospasm, each 
representative of a type He discusses these 
cases from the standpoint of prognosis and diag- 
nosis and suggests that future investigations m 
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'such cases include pupillogi aphic studies to gam 
information as to the pait the hypothalamus 

plays W S Reese 

Tumors 

Bilateral hlEXAsrAxic Cvrcikoma or the 
Choroid with X-Ray Ther\py in One 
Eye F C Cordes, Am J Ophth 27 
1355 (Dec) 1944 

Cordes gives the following summaiy 

“1 A case is reported of a uoman, aged 31 
years who had bilateral metastasis to the choioid 
secondary to a scinhous caicinoma of the hi east 

“2 One eye was enucleated and the diagnosis 
confiimed by micioscopic examination 

“3 With the appearance of a similar growth 
in the second eye x-iay ii radiation was emplo 3 ed 
This was followed b) disappearance of the tumoi 
and retention of 20/20 vision in the e 3 'e Foui- 
teen months later theie was a lecuirence The 
e 3 'e was again iiiadiated, with regiession of the 
tumor 

“4 Emplo 3 mg x-ray therap 3 to the e 3 e made 
It possible for the patient to retain 20/20 MSion 
up to the time of death (23 months) 

“5 While the ultimate piognosis is hopeless, 
the possibiht 3 ’’ of retaining useful vision by means 
of palliative iriadiation should receive consider- 
ation in cases of metastatic carcinoma of the 
choroid” S 

Diagnosis of Orbital Tumors W L Bene- 
dict, JAMA 126 880 (Dec 2) 1944 

This is the addiess of the guest of honoi of 
the Section on Ophthalmology of the American 
Medical Association lead at the Ninet 3 -Fourth 
Annual Session 

The article does not lend itself to abstraction 
and should be read in the original Benedict 
supplies the following summary and conclusions 

“The piobabihty of tumor in any case of 
exophthalmos is so. gieat that on^ in cases of 
goiter IS there serious doubt of the pi esence of an 
expanding lesion The temptation to explore the 
orbit IS irresistible for some surgeons and an 
exploration is planned This is not a surgical 
procedure but a diagnostic one unless the sur 
geon is prepared to remove the tumor and do the 
necessary repair Exploration b 3 " trocar is use- 
less and should nei er be done Such a procedure 
IS of no help m diagnosis, and in case of malig- 
nant tumor or vascular aneur 3 ’’sm it is positively 
dangerous Puncture for digital exploration only 
should neier be practiced One cannot explore 
the orbit w ith the finger fi om any one place along 
the rim and be sure that nothing has been missed 
Exploration of the orbit for diagnosis should 
alw a 3 s be done through an incision large enough 
and so placed that, should a tumor be encoun- 


tered 01 any other pathologic condition be found 
that would lequiie surgical removal, the opera- 
tion can be completed at the time If one is not 
sure of the presence of a tumoi, it is in most 
instances safe to emplo3'^ roentgen therap3f and 
aw^ait developments” Zentmayer 

The Genetics or Retinoblastoma A D 
GRirriTii and K Sorsby, But J Ophth 
28:279, 1944 

At the Royal Eye Hospital, London, 59 chil 
dieii wuth retinoblastoma w^ere seen between 
1894 and 1943 Onty one familial group has 
now been obseived ovei three generations, with 
6 cases of the disease The condition was 
bilateial in 15 1 pei cent of cases 

Analysis of the literature show's that the mode 
of inheritance is iriegularB' dominant The 
incidence of bilateral invohement appeals to be 
highei foi the genetic t 3 pe of retinoblastoma 
than for the sporadic type It is possible that 
hereditary letinoblastoma is a distinct histologic 
entity, differing from the sporadic types 

W Zentma\er 

Unilateral and Bilateral Retinoblastoma 
A Possible Histological Difference 
J W Cummings and A Sorsby, Brit J 
Ophth 28 533 (Nov ) 1944 

In an attempt to answ'er the question whether 
genetic retinoblastoma is histological^ different 
from the sporadic variety, the authors studied 
21 cases Tw'o cases w'ere excluded as instances 
of unusual tumor formation The r&maining 19 
cases consisted of 8 instances of unilateral retino- 
blastoma, 8 instances of bilateral retinoblastoma 
and 3 cases of hereditar 3 ' retinoblastomas From 
the study it is suggested that unilateral retino- 
blastoma originates in the outer nuclear layei, 
w'hile the bilateral tumors aie derived from both 
nuclear la 3 ers or, possibty less frequently, fiom 
the inner nuclear la 3 'er In the 3 cases of heredi- 
tary letinoblastoma the tumors w'ere bilateral 
and did not appeal to differ from the sporadic 
bilateral retinoblastoma 

The article is illustrated Zentmayer 

Uvea 

Gonorrhoea-l Irido-Cyclitis Treated by 
Penicillin, with Report of a Case A J 
Elliot, Canad M A J 51 257, 1944 

A man aged 28 was treated foi acute gonoi- 
rheal urethritis and secondary gonorrheal aithri- 
tis w'lth sulfadiazine On the eleventh day of 
tieatment administration of the drug was dis- 
continued because of the presence of casts m the 
urine During the time of treatment irido- 
cyclitis developed m the light eye The ins w'as 
bound down by posterior S3'nechias After un- 
successful efforts to free the S 3 nechias w'lth sub- 
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conjunctival injections of a solution containing 
epinephiine hydrochloiide (1 4.000), cocaine 
hydrochloride and ati opine sulfate, tieatment 
with injection of 500 units of penicillin through 
the cornea was given foi five days, togethei with 
intravenous injections of penicillin, in a dose of 
15,000 units eveiy three hours Local applica- 
tion of at! opine was continued , at the end of this 
time the pupil \\ as idely dilated and vision had 
improved from perception of hand mo\ements 
onh to 20/15 The aithritis did not respond to 
the penicillin theiapy yy Zentm \yer 


Vision 

Amblyopia in Cases or Reading Failure 
T H Fames, Am J Ophth 27 : 13/4 
(Dec) 1944 

Fames gives the following summary 
“The records of 100 cases of reading failuie 
\\ ere compared m ith those of an equal number of 
children who were known to be passing in then 
school studies A considerably greater incidence 
of amblyopia was found among the poor readei s, 
and they exhibited a greatei average amount of 
amblyopia in the , left e} e only The average 
amount of amblyopia in the right eye only and 
in both e 3 ^es was the same in each group ” 

W S Reese 


The FrrECT or the Duration of Stimulus 
ON Threshold Measurements in the 
Dark Adapted Eye S Yudkin, Brit J 
Ophth 28-611 (Dec) 1944 


Yudkin describes the instiument used and the 
method of carrying out the test and supplies the 
following summary and conclusions 

Five groups of 60 to 115 men were tested on 
each of three occasions The thresholds for the 
dark-adapted rods of all the men were measured, 
using a test light exposed m flashes^ of 0 2 
second’s duration In addition, the thiesholds 
for the men in each group were tested with a 
light exposed in flashes of one of the following 
duiations 002, 0 04, 01, 0 5 and 1 second 
The following results were obtained 
The mean threshold was lower for the longer 
durations up to 0 5 second, but the lowering of 
the threshold was not proportional to the in- 
creased duration of exposure The range of 
thiesholds for all the groups was the same 
whatever the exposure The variability of indi- 
vidual thresholds from test to test was least with 
the 02 second exposure 
The results given here are probably applicable 
to all measurements of threshold made with 

similar instruments ^ 

W Zentmayer 


Vitreous 

Cystic Formations in the Vitreous Body 

A Clinical Case Jose Saenz Canales, 

An Soc mex de oftal y oto-nno-lanng 

17:123 (July- Aug) 1942 

Canales refers to this anomaly as an ophthal- 
mologic curiosity since it is rarely seen by the 
oculist, as It does not altei the normal condition 
of the eye and the patient does not seek medical 
advice unless some intercurrent condition is pres- 
ent I 

The follow'ing classification of cysts of the | 
vitieous is made cysts located m the anterior i 
part of the vitieous, near tlie crystalline lens, 
cysts located in the posterior part of the vitieous, 
m the vicinity of the optic disk, and cysts free 
111 the vitreous body 

Of the first type the following subtypes 
aie considered (1) cysts produced by anterior 
lemains of the fetal hyaloid vascular system, 
a lesion wdiich may or may not be associated with 
opacities m the crystalline lens, C 3 ^sts produced 
by remains of the antenoi portion of the canal 
of Cloquet, and cysts of ciliary origin, wdnch 
may be congenital or acquired 

Of the second type the following subtypes are 
defined cysts formed by posterior remains of / 
the fetal hyaloid vascular system , cysts repre- 
senting the postenor remains of the canal of 
Cloquet , cysts formed by mesodermal remains of 
the fetal cleft, and cysts of uveal origin, w-hich 
may be congenital or acquired 

Of the third type, twm subtypes, congenital 
and acquired, aie described 

Detailed descriptions of the appeal ance of all 
these cysts are given, and numerous citations 
from the literature are made The differential 
diagnosis is well discussed 

The author reports a clinical case A patient 
aged 32 complained of poor vision for distance, 
w Inch w as worse in the right eye Visual acuity ’ 
111 the left eye was 7/10 and could be improved 
to 8/10 with the pinhole disk, in the right eye ' 
it was 4/10 and could not be improved Both j 
eyes showed opacities m the vitreous, as well as 
well defined, disseminated pigmentary changes 
111 the retinas , a cystic formation was observed 
in the region of the papilla in the right eye 
The author diagnosed the lesion as a cyst of the 
vitreous and classified it as a cyst formed by 
the posterior remains of the fetal hyaloid vascular 
S 3 ^stem The pigmentary changes he believed to 
be hereditary, probably syphilitic General phys- 
ical examination revealed nothing significant 

H F Carrasquillo 


Society Transactions 

Edited by Dr VV L Benedict 


COLLEGE OF PHYSICIANS, PHILA- 
DELPHIA, SECTION ON 
OPHTHALMOLOGY 

Warren S Reese, MD, Chav man 

George F J Kelly, M D , Clet k 

Apiil 19, 1945 

Conservation of Lid Margins Dunng Blepharo- 
plasty Dr Charles A Rankin 

The author presented the history and tieat- 
nient of a white boy aged 17 years The middle 
half of one upper lid had been cut awaj'^ by 
fly ing metal in an explosion m a chemical labora- 
tor} Particles of hd margin were leumted bj 
dovetailing Further and complete leconstiuc- 
tion of the hd with use of skin and mucous 
membrane grafts was cairied out The final 
lesult showed a well conserved, smooth, even 
hd margin, with no notching or overcoi rection 
The cilia weie w'ell placed 

DISCUSSION 

Dr Edmund B Spaeth Much good plastic 
w ork on the e} es has been spoiled by an attempt 
“to gild the lily ” It is as impoitant to know 
when not to opeiate fuithei as to know when to 
operate and what to do 

Essei , Wienei Mflieelei and others have w nt- 
ten much on the conservation of hd maigins in 
ophthalmic plastic work Elschnig and Snellen 
both spoke many^ y^eais ago of dovetailing sepa- 
rate flaps As fai as I know the case presented 
by' Dr Rankin is the first instance of sepaiate 
attention to the maigin of the lid and to that 
poition of the hd above the maigin It is a 
procedure w Inch can be utilized basically' in many 
traumatic laceiations of the hd I am sure 

Dr James S Shipman I think there are 
no operations pei formed about the eye by' the 
general hospital inteiii that cause more harm 
and lead to more plastic repaii m the futui e than 
those on wounds of the ey'elid Foitunately, this 
patient was seen at the start by some one w'ho 
lealized the seriousness of the condition I think 
we ophthalmologists who are associated with 
general hospitals can do much to prevent the 
necessity of future plastic repair by' instructing 
the general intern to refrain from sew mg up the 
ey elid w hen the laceration goes through the mar- 
gin of the hd 


Angioid Streaks Observed over a Period of 
Thirty-Six Years. Report of a Case Dr 
William Zentma'^er 

In the case of angioid streaks first obser\ ed by 
Dr Zentmayei in 1908 and seen at varying inter- 
vals since, the last time in May 1944, the right 
e^ e show ed masses of dense pigment of irregular 
shapes In some portions of the fundus there 
was complete atiophy' of the choioid The gray 
zone which was formerly' obser\ed about the 
papilla had disappeared, and there w'as no longer 
any trace of angioid streaks The jiapilla was 
somewhat waxy' in appearance 

In the left ey'e the geneial appearance of the 
fundus was similar to that of the light ey'e, onh 
the areas of complete destiuction of the choroid 
w ere more extensive and there w as densei mass- 
ing of pigment Beneath the superior temporal 
letinal arteiy' there was a \eitical lesion, about 
3 disk diameters m length which had the appear- 
ance of the lesions associated with ciicinate 
letmitis The papilla was waxy in appearance 

Vision was 1/60 in each eye The patient had 
suftered a stroke afifecting his speech The 
systolic blood piessuie was 210 mm of mercurr 

The condition of angioid streaks is probabh 
due to degeneiation of Biuch’s membiane, with 
which tearing is associated, and the hemoirhages 
lesult from similar changes m the walls of the 
blood vessels All other changes in the fundus 
aie a part of the sy'iidrome The association 
w'lth pseudoxanthoma elasticum occuis with such 
frequency that it may' be assumed that the two 
conditions have a common pathologic basis 

Factors m the Examination of Astigmatism 

' Dr I S Tassman 

Ceitain difficulties aie sometimes encountered 
111 the accuiate detei niination of the kind and 
amount of astigmatism and also in the exact deter- 
mination of the axis of the collecting cy'hndei 
Piobably' foi this reason a great deal of stress is 
laid on proceduies and tests foi making these 
determinations by' subjective examination The 
examination and coriection of ametropia cannot 
be reduced simply' to a single mathematical or 
mechanical proceduie Important factors in the 
examination of the patient include a proper and 
thoiough analy'sis and evaluation of the subjec- 
tive sy'inptoms Such sy'inptoms include head- 
ache dizziness, double A'lsion and blurring 
Whenever these sy'inptoms are complained of, 
it should first be determined whethei they are 
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the lesult of, or are associated with, ametropia, 
paiticularly astigmatism 

Hyperopic astigmatism causes more discomfort 
than myopic astigmatism, except when the lattei 
IS of low degree The amount of accommodative 
effort employed is an important factor m the pro- 
duction of symptoms m cases of hyperopic astig- 
matism It is also an important factor m cases 
of convergent strabismus In the lattei, the 
deviating e3''e m^aiiably piesents a greater 
amount of hyperopic astigmatism, usually at an 
oblique axis, while in the fixing eye there may 
be little, if any, astigmatism 

In young children with fairly high hyperopic 
astigmatism in one eye and little, if any, astigma- 
tism m the othei eye, amblyopia may occui very 
early, whethei or not a deviation is piesent In 
most cases of astigmatism m 3^oung children of 
eaily school age symptoms and complaints 
may be absent In older children and in young 
and middle-aged adults, subjective symptoms le- 
sulting from the presence of hypeiopic astigma- 
tism are more common In very old patients who 
use the eyes only model ately for close w^ork, a 
considerable degree of astigmatism may be pres- 
ent wathout troublesome symptoms The occu- 
pation of the patient, the accommodation and 
the type of astigmatism bear an important rela- 
tionship to the presence of symptoms Young 
people who do close work constantly and who 
have hyperopic astigmatism w'hich lequires the 
use of a great deal of accommodation aa ill usually 
complain of headache and ocular fatigue 

A cycloplegic should be employed m ref i action 
wath all young patients In all cases of astig- 
matism, whether a cycloplegic is employed oi not, 
retmoscopy should provide the basic deteimina- 
tion of the refi active erioi and the axis of astig- 
matism The best method for this purpose is 
w^hat IS knowm as “cylindei letinoscopy,” at 1 
meter However, wdiether spherical or cylindnc 
retmoscopy is used, the preliminary determination 
by either method should not be neglected In Cases 
of 11 regular astigmatism wuth coineal opacities, 
scissors motions, immature changes m the lens 
and other alterations m the media, difficulties 
may be encountered m obtaining an accuiate 
result with letinoscopic tests In these cases 
letmoscopic examination at a closer distance is 
lecommended to obtain the best possible result 
- In cases m which a cycloplegic is used the sub- 
jective test should follow the objective test, and 
m cases of average astigmatism the results should 
correspond In young children the lesult of a 
caieful retmoscopic examination is more de- 
pendable than the lesult of a subjective test, and 
it is arrived at m a much shorter time Post- 
cycloplegic examination should follow’ the cyclo- 
plegic test This should provide the final 
result Here, the cross cylinder can be employed 
m some cases as an auxiliary m checking the axis 
of the cylmdei and the stiength of the combina- 


tion The astigmatic dial can also be employed 
as an auxiliary or as a preliminary test with some 
♦ selected patients, but it does not eliminate the 
need for careful retmoscopic tests in loutine prac- 
tice 

DISCUSSION 

Dr Alfred Cowan I should like to empha- 
size wdiat Dr Tassman said about the procedure 
loiown as cylinder retmoscopy This is probably 
the most accurate objective test known for per- 
sons foi wdiom one has to depend entiiely on 
objective tests It is the only w^ay to determine 
objectively the amount of astigmatism and the 
axis of the C3dinder 

I agree with Dr Tassman heie, but I do not 
agiee that the importance of the subjective ex- 
amination should not be overemphasized I do 
not think one can overemphasize its importance 
Aftei all, m cases in which one can make a sub- 
jective test, the subjective test is ^all-important 
No objective test can be conclusive, no matter 
how^ Avell it IS done or bj^ w horn With the sub- 
jective test one can piobably come nearest to the 
exact lefraction 

Dr I S Tassman I think that toda3’- much 
emphasis is placed on subjective tests wdnle other 
important factors and the objective examination 
aie moie or less neglected As I stated m the 
paper, the subjective test piovides the final re- 
sult, but I am afraid that theie has been a ten- 
dency during the past few’- years, in the examina- 
tion of many patients to underestimate and 
neglect the objective tests Di Cowman stated 
that ‘Svith the subjective test one can piobably 
come nearest to the exact refi action ” This 
depends a gieat deal on the intelligence and 
power of discrimination of the patient, which are 
fiequently found to be lacking I also mentioned 
such factois as the accommodation, the age and 
occupation of the patient and the natuie of the 
S3miptoms as important m pioperly lecogmzmg 
and evaluating the natnie of the condition piesent 
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Thomas H Johnson, MD, Chan man 

\Vendell L Hughes, MD, Secietaiy 
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Toxoplasmosis: Report of Two Cases Dr 
Raymond L Peeiefer 

Toxoplasmosis should be considered in the 
etiologic study of chorioretinal disease The 
possibility of toxoplasmosis constitutes another 
indication for roentgenography in cases of sus- 
pected retinoblastoma 


mbL-USSlON 


Dr Ferdinand L Koch It is gratifying 
to learn from Dr Pfeiffer’s excellent report that 
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other examiners are finding the diagnosis of 
toxoplasmosis warranted m certain instances 
Drs Wolf, Co wen, Paige and I after our origi- 
nal leport on the ocular findings m this protozoal 
entity, almost doubted foi a tune whether we 
had seen any of these lesions We knew^ veiy 
w ell, of course, that w e had, but few' others 
appeared to find them 

Since A\e did not Avish to be too enthusiastic, 
publication of our report w'as delayed for more 
than a year in order to confirm and recheck the 
individual diagnoses b}' serologic tests on those 
patients Avho had not come to autopsy One 
should, how'evei, be conservative m making a 
diagnosis of toxoplasmosis meiely on the basis 
ot the serologic results 

Dr Ralph I Lloyd In 1890, Lindsay John- 
son described a group of cases of a condition 
which he named extrapapillaiy coloboma, to dis- 
tinguish it from the type connected w ith defective 
closure of the optic fissure The features noted 
w'cre a sharp, clearcut margin with normal sur- 
rounding tissue, pigment anterior to the vessels 
and irregular pigmented lines against the bare 
sclera Since then, Treacher Collins, Ida Mann 
and Arnold Soisby have studied cases both 
clinically and mici oscopically Collins and Soi sby 
desciibe the condition as a defective development 
of the choioid, w'hile Ida Mann states that it is 
the lesult of intrauterine inflammation Ida 
J\Iann divides the disease into three types that 
w'lth pigment border and pigment against the 
sclera , that with ectasia of the sclera, and that 
with vessels of the ciliaiy or the choroidal legion 
emerging from a defect and ramifying in the 
retina She gives a different date of origin for 
each type the second month of gestation, for the 
last type, the fourth to the fifth month, foi the 
second type, and the sixth month, for the first 
t}pe Other arguments for the congenital origin 
of the defect is that it runs in families and that 
the mixing of retinal vessels with the other types 
IS not duplicated in disease Clinical experience 
has taught the necessity of differentiating these 
defects from healed tuberculosis of the choioid 
and from a type of hereditary macular degenera- 
tion Now that toxoplasmosis has been studied 
and defects of the fundus show'n to be part of 
the disease which aie similar to some previously 
considered as congenital, an effort should be 
made to review' past experience and deteimine 
whether this form known as extrapapillary colo- 
boma should be subdivided That lesions of this 
type could be the result of choroidal disease in 
infancy does not seem possible to me On the 
other hand, the claim that this disease can exist 
in the embrj'o and damage the developing eye 
cannot be dismissed w'lthout careful consideration 
It does seem that these defects must be prenatal 
in origin because of associated errors of develop- 
ment found in some cases, like apical dystrophy 
of the phalanges maltormations of facial bones, 
retinal folds, choroidal detects about the optic 


disk and pigment clumps scatteied thioughout 
the fundus 

Dr Arnold Knapp Apparently, in all cases 
111 children, areas of calcification m the brain were 
demonstrable m the roentgenograms of the skull 
I should like to ask Dr Pfeiffer whether these 
calcifications are also found m defective or pre- 
mature infants w'hen this lesion of the retina is 
not present 

I think the most interesting part of the presen- 
tation IS the suggestion that toxoplasmosis occurs 
m adults and that the diagnosis can be made from 
the ophthalmoscopic picture I feel that one 
should be hesitant m making this diagnosis, 
because, as Dr Pfeiffer says, the roentgenograms 
of the skull in adults are negative and the diag- 
nosis can be confirmed onl}' by a serologic test, 
which, as far as I know, is still not definitely 
accepted 

Dr Ravmond L Pfeipper In answer to 
Dr Knapp’s questions Few premature babies 
have been studied roentgenographically in iny 
laboratory, so that I cannot speak from personal 
expel lence I should think, how'ever, that one 
ought not to expect to find these deposits of 
calcium m the brain of a child simply because 
it IS premature So many children with toxo- 
plasmosis are boin prematurely, and. certainly, 
the finding of these deposits, with their irregular 
and strange distribution, which does not follow 
any particular order and may be found any w here 
throughout the brain substance, is strong evidence 
of toxoplasmosis In fact I think one can make 
the statement, as I already have that the co- 
existence of these deposits and the ocular findings 
described is diagnostic of toxoplasmosis As I 
explained, the serologic test has not as y'et been 
fully evaluated, so that the diagnosis of toxo- 
plasmosis m an adult is still open to question 

Clinical Differentiation of Emboli in the Reti- 
nal Arteries and Endarteritis Dr Arthur 
J Bedell 

This article w'lll be published m full in a future 
issue of the Archives 

Paralysis of Elevation with Real Blepharopto- 
sis and Pseudoblepharoptosis Dr Daniel 
B Kirby 

This article a\i 11 be published in full AVith dis- 
cussion in a latei issue of the Archives 

The Surgical Limbus Dr Henry Minska 

The difficulties in choosing properly' the site 
ot the keratome section m operations for glaucoma 
are due to the inherent obscuration of the angle 
of the anterior chamber by the scleral overhang 
which forms the anatomic limbus of the cornea 
Since this overhang varies m different persons, 
no numerical designation is ahvays adequate 
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Most suigeons entei the anteiioi cliambei too 
fai fon\aicl, theieb} failing to debvei the loot of 
the ms into the wound When the iridectomy is 
peifoimed, a budge of the ins tissue is left be- 
bind, as Reese lias pointed out 

The suigical limbus as opposed to the anatomic 
one, can be easil} demonsti ated by focal illumina- 
tion of the coineal maigin contialateial to the 
site of incision If a focal beam of light is made 
to impinge on the limbus at 6 o’clock the uppei 
limbus glows b} intei nal i eflection in the cornea 
The outside maigin of the glow on the scleia 
lep resents the pi ejection of the hidden cleai 
coinea If the point of the keiatome is placed 
at the penpher} of the suigical limbus and en- 
tei ed into the eyeball in the plane of the iiis it 
\m11 leach the angle of the anteiioi chambei 


Anatomic evidence uas piesented in slides to 
show the lelationship of the limbic glov to the 
angle of the anteiioi chambei A micioscopic 
slide shoved that the tiact of the keiatome 
wound wdien made in this way, w^as placed just 
in fiont of the base of the ms 

Twm photogiaphs of an mteicalaiy luptuie of 
the coinea with piolapse of the ms weie showm 
the hist, as usually taken, the second, demon- 
strating the glow of the surgical limbus The 
prolapse w^as piecisely at the outei maigin of 
the surgical limbus, piovmg the validity of the 
expeiimental woik 

The practical impoitance of this method is 
found 111 the security the suigeon feels wdien he 
makes his incision in cataiact extraction in the 
Lagiange opeiation and m basal mdectoniy 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

OpMhalmological Society of Mexico and Col- 
lege of Medicine of National University of 
Mexico — On joint invitation from the Ophthal- 
mological Society of Mexico and the College of 
Medicine of the National University of Mexico, 
JDr Daniel B Kirby, of New York, gave a series 
of lectures and surgical clinics in Mexico, D F 
The lectures were given at the Cardiology Insti- 
tute, and the surgical clinics were held at the 
Hospital de la Luz, April 16 to 27 inclusive 
Forty-five Mexican ophthalmologists attended 
the course, at the completion of which the dean 
of the College of Medicine and the rector of the 
university made Dr Kirby an honorary profes- 
sor of ophthalmology 

Sociedade de Oftalmologia de Minas 
Geraes — The Sociedade de Oftalmologia de 
Minas Geraes on April 7, at the Sao Geraldo 
Hospital, elected the following officers for the 


year 1945-1946 president, Dr Geraldo Quei- 
roga , vice president. Dr Amelio Bonfioh , sec- 
letary. Dr Guilherme Fonseca, treasurer. Dr 
Hello Faria 

Sociedade de Oftalmologia de Sao Paulo. — 
The Sociedade de Oftalmologia de Sao Paulo 
elected the following officers for 1945-1946 
president. Dr Silvio de Almeida Toledo , vice 
president. Dr Penido Burnier Filho, general 
secretary. Dr Plinio Toledo Piza, secretary. 
Dr Moacir Cunha, treasurer, Di Aureliano 
Fonseca , filing. Dr Orlando Aprigliano 

New York Academy of Medicine, Section of 
Ophthalmology — The new officers of the sec- 
tion are 

Chairman Dr Rudolf Aebh, 30 East Fortieth 
Street, New York, secretary Dr Truman L 
Boyes, 654 Madison Ave , New York 

The meetings v ill held at 8 30 p m , on the 
third Monday of every month from October to 
IMay, inclusive 


Book Reviews 


Modern Ophthalmic Lenses and Optical Glass 
By Theodore E Obng Thud edition 
Price $4 50 Pp 323, with 180 illustrations, 
charts and tables Philadelphia The Chil- 
ton Company, 1944 

This excellent treatise was full)' reviewed in 
the Archives (14.315 [Aug] 1935) ^^hen it 
first appeared, in the same year The third edi- 
tion IS fully revised and includes improvements 
in optical glass and in spectacle lenses and a 
description of contact lenses, telescopic spectacles 
and newer types of bifocals These are all sub- 


jects of practical importance to the ophthalmolo- 
gist The book is an up-to-date tieatise and con- 
tains information ■\^hlch is impoitant and often 
difficult to acquire For this the authoi has 
placed the reader m his debt, and many will find 
this manual instinctive and useful 


CORRECTION 

In the aiticle by Dr Chailes A Bahn entitled 
“Ophthalmic Requirements of the Military Ser- 
vices Changes from Jan 1, 1944 to Jan 1, 
1945,” which appeared in the March issue 
(Arch Ophth 33. 245, 1945), the table on 
page 245 should have appeared under that section 
of the article entitled “C Air Corps Flying ” 
• 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention 
OF Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, 
Pans, 6®, France 

Secretary- General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Paris, 6®, France 

International Ophthalmologic Congress 
President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 
President Dr Harry S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachanah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn Pi , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St , 
London, W 1 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Soctety 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 

Faculty of Ophthalmologists 
President Brig Sir Stewart Duke-Elder, 63 Harley 
St , London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn 
Fields, London, W C 2, England 

* Secretaries of societies are requested to furnish the 
information necessary to make this list complete and 
keep It up to date 


German Ophthalmological Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Gr6sz, University 
Eye Hospital, Manautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 

Place Birmingham and Midland Eye Hospital 
North of England Ophthalmological Society 
President Mr John Foster, 45 Park Sq, Leeds 
Secretary Mr William' M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

Ophthalmological Society of Australia 
President Dr A James Flynn, 135 Macquarie St, 
Sydney 

Secretary Dr D Williams, 193 Macquarie St., Sydney 

Ophthalmological Society of Egypt 
President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Klhalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secretary. 
Dr Mohammed Khalil 

Ophthalmological Society of South Africa 
President Dr A W Sichel, National Mutual Bldg, 
Church Squarej Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St, Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St, 
London 

Secretary Mr Frank W Law, 30 Devonshire PI, 
London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , 
Bombay 4, India , 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 
Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15 
Jerusalem ’ 

Secretary Dr E Sinai, Tel Aviv 
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Polish Ophthalmological SoaETY 

President Dr W Kapuscinski, 2 Waly Batorego, 

Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St, London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmologt 

President Prof Moacyr E Alvaro, Consola?ao 1151, 
Sao Paulo, Brazil 

Secretary Dr Silvio de Almeida Toledo, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 
6 

SociEDAD Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

SoCIEDADE DE OfTALMOLOGIA DE MlNAS GeRAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 
Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

SOCIEDADE DE OFTALMOLOGIA E OtORRINOLARINGOLOGIA 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 

SoCIEDADE DE OpHTHALMOLOGIA E OtO-RhINO- 
Laryngologia da Bahia 

President Dr Theomlo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clmic, University of Rome, Rome 
Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 


SociETE Franqaise d’Ophtalmologie 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 

Secretary Dr K O Granstrom, Sodermalmstorg 4 
111 tr, Stockholm, So 

Tel Aviv Ophthalmological Society 

President Dr D Aneh-Friedman, 96 Allenby St , Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, 
Palestine 

NATIONAL 

American Medical Association, Scientific 

Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St , San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St, Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held in 1945 

American Academy of Ophthalmology and 

Otolaryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-lst Ave Bldg, Rochester, Minn 

American Ophthalmological Society 

President Dr S Judd Beach, 704 Congress St , Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St , New 
York 

Secretary-Treasurer Major Brittain F Pajne, School 
of Aviation Medicine, Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New York 

Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St , Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St , Toronto 

Canadian Ophthalmological Society 

President Dr R Evatt Mathers, 34j4 Morris St. 
Halifax, N S 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 
1509 Sherbrooke St W , Montreal 

National Society for the Prevention of 
Blindness 

President Mr Mason H Bigelow, 1790 Broadway, 
New York 

Secretary Miss Regina E Schneider, 1790 Broadway, 
New York 

Executive Director Mrs Eleanor Brown Merrill, 1790 
Broadway, New York 
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SECTIONAL 

Academy of Medicike of Northern New Jersey, 
Section on Eye, Ear, Nose and Throat 
President Dr N Zwaifler, 46 Wilbur Ave, Newark 
Secretary Dr William F Keim Jr , 25 Roseville Aye , 
Newark 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Gailey, 1000 N Mam St , 
Bloomington, 111 

Secretary-Treasurer Dr William F Hubble, 861-867 
Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology 
AND Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New England Ophthalmological Society 
President Dr Theodore L Terry, 140 Marlborough St , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St, Boston Time 8 pm, third Tuesday of 
each month from November to April, inclusive 


Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Secretary Dr J W Jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave , 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
Phoenix, Ariz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 

Western Pennsylvania Eye, Ear, Nose and 
Throat SoaETY 

President Dr Ray Parker, 218 Franklin St , Johnston, 
Pa 

Secretary-Treasurer Dr J McClure Tyson, Deposit 
Nat’l Bank Bldg, DuBois 


Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI, 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St, San Francisco 

Puget Sound Academy of Ophthalmology 
AND OtO-LaRYNGOLOGY 

President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 

Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St , 
Freeport, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111 , or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
AND Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw, 
Mich * 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 

Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 

Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg, Sioux 
City, Iowa 

Secretary-Treasurer Dr J E Dvorak, 408 Davidson 
Bldg, Sioux City, Iowa 


STATE 

Arkansas State Medical Society, Eye, Ear, 
Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St, Little 
Rock 

Secretary Dr K W Cosgrove, Urquhart Bldg , Little 
Rock 


Colorado Ophthalmological SoaETY 

• 

President Dr C A Ringle, 912-9th Ave, Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p m , 
'third Saturday of each month, October to May, in- 
clusive 

Connecticut State Medical Society, Section on 
Eye, Ear, Nose and Throat 

President Dr F L Phillips. 405 Temple St, New 
Haven 

Secretary-Treasurer Dr W H Turnley, 1 Atlantic 
bt, Stamford, Conn 


Eye, Ear, Nose and Throat Club of Georgia 

President William O Martin Jr, Doctors Bldg 
Atlanta ' 


Indiana Academy of Ophthalmology and 
Oto-Laryngology 


President Dr F McK Ruby, Union City 

Secretary Dr Edwin W Dyar Jr, 23 E Ohio St 
Indianapolis ’ 

Place French Lick Time First Wednesday m April 
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Iowa Academy of Ophthalmology and 
Oto-Laryngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical Society, Section on Oph- 
thalmology and' Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St^ New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St, Vicksburg, Miss 

Michigan State Medical Soctety, Section of 
Ophthalmology and Otolaryngologt 

Chairman Dr Robert H Fraser, 25 W Michigan 
Ave , Battle Creek 

Secretary Dr R G Laird, 114 Fulton St, Grand 
Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr George E McGeary, 920 Medical Arts 
Bldg, Minneapolis 

Secretary Dr William A Kennedy, 372 St Peter St, 
St Paul 

Time Second Friday of each month from October to 
May 

Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, 
Great Falls 

Nebraska Academy of Ophthalmology and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 
Camden 

New York State Medical Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Madison Ave, 
New York 21 

North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4th St, 
Winston-Salem 


North Dakota Academy of Ophthalmology 
AND Oto-Laryngology 

President Dr W L Diven, City National Bank Bldg , 
Bismarck 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academti of Ophthalmology A^D 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St , Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology 
AND Otolaryngology 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week in April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvej, 112 Water- 
man St , Providence 

Secretary-Treasurer Dr Linle> C Happ, 124 Water- 
man St , Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m , second Thursday in 
October, December, February and April 

South Carolina Society of Ophthalmology 
AND Otolaryngology 

President Dr J L Sanders, 222 N Mam St , Green- 
ville 

Secretary Dr J H Stokes, 125 W Cheves St , 
Florence 

V 

Tennessee Academy of Ophthalmology and 
Otolary ngology 

President Dr Wesley Wilkerson, 700 Church St, 
Nashville 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg, Memphis 

Texas Ophthalmological and Oto-Lary ngological 
Society 

President Dr F H Rosebrough, 603 Navarro St, 
San Antonio 

Secretary Dr M K. McCullough, 1717 Pacific Ave, 
Dallas 

Utah Ophthalmological Society 

President Dr R B Maw, 699 E South Temple, Salt 
Lake City 

Secretary-Treasurer Dr Charles Ruggeri Jr, 1120 
Boston Bldg, Salt Lake City 

Place University Club, Salt Lake City Time 7 00 
p m, third Monday of each month 

Virginia Society of Oto-Laryngology and 
Ophthalmology 

President Dr Mortimer H Williams, 30j^ Franklin 
Rd S W , Roanoke 

Secretary-Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 
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West Virginia State Medical Association, Eye, 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

Secretary Dr Welch England, 621 Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg, Akron, Ohio 

Time First Monday in January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Society 
President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E , Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

Baltimore Medical Society, Section on 
O p hth almolog y 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI , 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m , fourth Thursday of each 
month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 
Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lonmer St , 
Brooklyn 

Secretary-Treasurer Dr Benjamin C Rosenthal, 140 
New York Ave , Brooklyn 16 
Place Kings County Medical Society Bldg, 1313 Bed- 
ford Ave Time Third Thursday in February, April, 
May, October and December 

Buffalo Ophthalmologic Club 

President Dr Walter F King, 519 Delaware Ave, 
Buffalo 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Linwood Ave, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and 
Otolaryngology 

President Each member, m alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg , Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday 
of each month from September to May 


Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St, Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 

Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 

Secretary Dr A A Levin, 441 Vine St, Cmcinnati 

Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 

Clevel/iNd Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 

Secretary Dr H H Wygand, Guardian Bldg , Cleve- 
land 

Time Second Tuesday in October, December, February 
and April 

College of Physicians, Philadelphia, Section 
ON Ophthalmology 

Chairman Dr W S Reese, 1901 Walnut St, 
Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , 
Philadelphia 

Time Third Thursday of every month from October 
to April, inclusive 

Columbus Ophthalmological and Oto- 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St, Columbus 15, Ohio 

Place University Club Time 6 15 p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi Eye, Ear, Nose and 
Throat Society 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg , Corpus Christi, Texas. 

Time 6 30 p m , third Tuesday of each month from 
October to May 

Dallas Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Ruby K Daniel, Medical Arts Bldir 
Dallas 1, Texas ’ 

Secretary Dr Tom Barr, Medical Arts Bldg Dallas 1 
Texas ' ’ 

place Dallas Athletic Club Time 6 30 p m first 
Tuesday of each month from October to June ’ The 
November, January and March meetings are devoted 
to clinical work 
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Des Moines Academy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St , Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

Detroit Ophthalmological Club 
Chairman Members rotate alphabetically 
Secretary Dr Cecil W Lepard, 1025 David Whitney 
Bldg, Detroit 26 

Place Club rooms of Wayne County Medical Society 
Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological ^Society 

President Dr Raymond S Goux, 545 David Whitnej 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m , third Thursday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and 
Throat AssoaATiON 

President Appointed at each meeting 
Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr Rex Howard, 602 W 10th St , Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 

Houston Academy of Medicine, Ophthalmological 
AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave , 
Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg , Harris County Medical 
Society Roohis Time 8 pm, second Thursday of 
each month from September to June 

Indianapolis Ophthalmological and Oto- 

LARYNGOLOGICAL SOCIETY 

President Dr Myron Harding, 23 E Ohio St , 
Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St , 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursday of each month from November to 
Mav 


Kansas City Society of Ophthalmologv and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

Long Beach Eve, Ear, Nose and 
Throat Society 

Chairman Dr Dennis Smith, 623 Security Bldg , Long 
Beach 2, Calif 

Secretary-Treasurer Dr Robert Null, 710 Security 
Bldg, Long Beach 2, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngologv 

President Dr Orrie E Ghnst, 210 N Central Ave, 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 00 p m , fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and 
Throat Society 

Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St, 
Shenandoah, Pa 

Medical Society of the District of Columbia, 

Section of Ophthalmology and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N iv , 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W , 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to Aprils inclusive 

Memphis Society of Ophthalmology and 
Otolaryngology 

Chairman Each member in alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, 
Memphis, Tenn 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave , 
Milwaukee 

Secretary-Treasurer Dr Frank G Treskow, 411 E 
Mason St, Milwaukee 2 

Place University Club Time 6 30 d m , fourth 
Tuesday of each month from October to May 
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l^IONTGOMERY CoUNTY MeDICAL SOCIETY 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Afaitlgnd D Place, 981 Rei- 
bold Bldg, Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive^ 

Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W , Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E , 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Nashville Academy of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St, Nash- 
ville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg, 
Nashville, Tenn 

Place St Thomas Hospital Time 8 p m , third 
Monday of each month from October to May 

New Haven Ophthalmological Society 

President Dr William H Ryder, 185 Church St, 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St, 
New Haven, Conn 

New Orleans Ophthalmological and Oto- 

LARYNGOLOGICAL SOCIETY 

President Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State University Medical Bldg 
Time 8pm, second Tuesday of each month from 
October to May 

New York Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr Thomas H Johnson, 30 W S9th St , 
New York 

Secretary Dr Wendell L Hughes, 131 Fulton Ave , 
Hempstead, N Y 

Time 8 30 p m , third Monday of every month from 
October to May, inclusive 

New York SoaETY for Clinical 
Ophthalmology 

President Dr Maurice L Wieselthier, 117 E 30th St, 
New York 

Secretary Dr Benjamin Esterman, 983 Park Ave, 
New York 28 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma City Academy of Ophthalmology 
AND Otolaryngology 

President Dr James P Luton, 117 N Broadway, 
Oklahoma City 

Secretary Dr Harvey O Randel, 117 N Broadway, 
Oklahoma City 

Place University Hospital Time Second Tuesday of 
each month from September to Jjfay, 


Omaha and Council Bluffs Ophthalmological 

AND OtO-LaRYNGOLOGICAL SOCIETY 

President Dr D D Stonecypher, Nebraska City, Neb 

Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg, Omaha 

Place Omaha Club, 20th and Douglas Sts , Omaha 
Time 6pm dinner, 7pm program, third Wednes- 
day .of each month from October to May 

Passaic-Bergen Ophthalmological Club 

• 

President Dr Thomas Sanfacon, 340 Park Ave , 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of every month, except June, July and 
August 

Philadelphia County Medical Society, 

Eye Sectio'n 

President Dr Isaac Tassman, 136 S 16th St , Phila- 
delphia 

Secretary Dr Glen Gregory Gibson, 255 S. 17th St , 
Philadelphia 

Time First Thursday of each month from October 
to May 

Pittsburgh Ophthalmological Society 

President Dr George H Shuman, 351-5th Ave , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Ave , 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July 
August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St, Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading, 
Pa 

Place Wyomissing Club Time 6 30 p m , third 
Wednesday of each month from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6 pm, second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 
Alexander St, Rochester, NY ’ - 

St Louis Ophthalmic Society 

President Dr Vincent Jones, 634 N Grand Blvd 
St Louis 

Secretary Dr T E Sanders, 508 N Grand BKd, 
St Louis 3 

Place Oscar Johnson Institute Time Fourth Friday 
of each month from October to April, inclusive 
except December, at 8 00 p m ’ 
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San Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvin Pritchett, 70S E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet 'Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St , 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society’s Bldg , 2180 Washington St , San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 

Shreveport E\e, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg , 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg , Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Clarence A Veasey Sr , 421 W River- 
side Ave , Spokane, Wash 

Secretary Dr Clarence A Veasey Jr, 421 W River- 
side Ave , Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 


Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstein, 713 E Genesee St, 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place Umversity Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose anp 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkwood Ave , 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Arts Bldg , 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , 
Washington, D C 

Secretary-Treasurer Dr Richard W, Wilkinson, 1408 
L St N W , Washington, D C 

Place Medical Society of District of Columbia Bldg , 
1718 M St N W , Washington, D C Time 7 30 
p m , first Monday in November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 
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THE LABILITY OF OCULAR TENSIOxY 

A TEST TO DETERSIINE INDIVIDUAL VARIATIONS 
sylvan BLOOMFIELD, M D , and ROBERT K LAMBERT, M D 

NEW YORK 


It has long been aiipieciated that the main- 
tenance of the oculai tension within a lelativel}’- 
narrow physiologic range is a fundamental neces- 
sity for the optimal function of the eye A 
de\iation of piessuie below tins noim is followed 
by morphologic changes in oculai stiuctures that 
mteifere giossl}^ with optic performance An 
elevation is attended with progiessive pathologic 
alterations in ocular tissues associated with the 
s} ndrome complex of glaucoma 

Basically, the piessure within the globe is de- 
tei mined by the opposing forces of the semiiigid 
w all of the eye and the encompassed structures — 
bohd, semisolid and liquid It is apparent that 
while the scleial coat and formed contents of the 
eye normally remain lelatively constant, the cir- 
culating intraocular fluids — aqueous, blood and 
perivascular lymph — are potentially subject to 
changes in volume that establish them as basic 
determinants of intraocular pressui e levels Since 
the amount of lymph present in the eye is small, 
its effect on tension may be ignored in this dis- 
cussion 

The ^ oluine of aqueous within the globe funda- 
mentally depends on the ; atio of its speed of for- 
mation and outflow The precise natuie of these 
piocesses has been disputed, and no one of the 
many mechanisms that have been suggested, such 
as transudation, vitalistic secretion, dialyzation or 
electrodynamics, has proved completel}' accept- 
able Recently there has been increasing concui - 
lence in the opinion expiessed by Fiiedemvald,^ 
that the loimation and drainage of the aqueous 
probably imolve many such complex physico- 
chemical piocesses in dynamic equilibrium It is 
appaient moreovei, that in all theories concern- 
ing the origin of the aqueous the basic influence 
of intraocular vascular dynamics must be 
lecognized 

From the Ophthalmological Ser\ice of the Mount 
Sinai Hospital 

Read at a meeting of the New York Academj^ of 
Medicine, Section on Ophthalmologj , Dec 18, 1944 

1 Friedenwald, J , cited bj' Sugar, S H Evidence 
for Circulation of Aqueous and Its Relation to Glaucoma, 
Arch Oplith 28 315 (Aug) 1942 


The volume of blood within the eye, qs else- 
wdiere m the body, is undoubtedly nndei the in- 
fluence of the autonomic nervous system and the 
interrelated endocrine glands In addition, in- 
trinsic ocular reflexes may aEect the uveal circu- 
lation through antidromic impulses along sensory 
and sympathetic neives, possibly thiough the 
mediation of the uveal perivascular plexuses, the 
exact function of which is disputed " Chemically 
A^asculai tone is affected not onl}^ by the circulat- 
ing hormones but by local tissue metabolites, 
typified by histamine ^ When one considers the 
vascular capacity of the distensible cavernous 
tissue of the choroid, the potential role of these 
automatic agencies in determining ocular tension 
IS more easily appreciated Thus, Ridley stated 
that whereas the normal human eye contains 211 
cu mm of blood, wnth complete loss of vasculai 
tone, this capacity is inci eased by 350 cu mni 
The significance of such an augmented volume of 
blood IS emphasized by the fact that an increase of 
only 150 cu mm of blood is sufficient to laise 
the normal ocular tension to 70 mm of meicui} 

It IS obvious, therefore, that the intiaocular 
pressure at any time is dependent on a number of 
physiologic processes of various degrees of inde- 
pendence It seems inescapable that their in- 
tegration and 1 egulation is necessary to maintain 
the pressure of the globe within a lather nanow 
normal range Cannon" suggested the teim 
homeostasis to designate those steady states 
which require complex, coordinated physiologic 
leactions foi their maintenance He® pointed 
out that m a system composed of unstable strnc- 
tuies and subject continuously to disturbance, 
constancy is in itself evidence that agencies are 
active or are ready to act to maintain this con- 

2 Duke-Elder, W S Text-Book of Ophthalniologv, 
St Louis, C Y Mosbi Compani', 1941, vol 1, p 417 

3 Duke-Elder,- p 420 

4 Ridlej, F, m Ridley, F, and Sorsbv, A Afodern 
Trends in Ophthalmologs , London, Butterworth & Co 
Ltd , 1940, p 361 

5 Cannon, W B , in Piersol, G Af Cv clopedia of 
Aledicme, Surgerj and Specialties, Philadelphia, F A 
Davis Compani, 1939, vol 7, p 306 

6 Cannon, W B , in “A Charles Richct,” Pans 

1926, p 91 ’ s. 
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stanc)’’ It seems reasonable to consider the main- 
tenance of intraocular pressure as a homeostatic 
system subject to automatic regulatory control for 
the presentation of the eye at a physiologic 
optimum 

Elwyn ' ably indicated the apparent inadequac3t 
of local ph)tsical processes for the maintenance of 
intraocular pressure within a fixed normal range 
He suggested that the normal pressure was a 
phylogenetically evolved optimum the main- 
tenance of which was regulated by some central 
autonomic agency similar to the mechanisms con- 
trolling such vegetative constants as body tem- 
perature and blood pressure As a corollary to 
this concept, it was suggested that chronic simple 
glaucoma might be due to an aberration in such 
regulatory control that manifests itself in elevated 
intraocular pressure The local morbid anatomic 
features classically identified with glaucoma are 
simply the consequences of this etiologically basic 
legulator}' dysfunction It is interesting in this 
connection to note Cannon’s ® observation that 
while homeostatic levels aie not themselves al- 
tered appreciably by advancing age, the effective- 
ness of the physiologic mechanisms that act to 
pieserve stability is reduced The tendency for 
essential glaucoma to occur almost exclusively in 
the older age groups similarly suggests a weak- 
ened regulatory contiol of intraocular piessure 
with increasing age, though the possible role in 
the pathogenesis of glaucoma of such local struc- 
tural changes incidental to aging as enlargement 
of the lens, sclerosis of the vessels and narrowing 
of the trabecular spaces also deserves consider- 
ation 

If such a regulator) mechanism is actne, the 
development of clinically appreciable ocular 
hypertension may well be preceded by a more oi 
less gradually increasing instability of intraoculai 
pressure In other woids, an abnormally in- 
creased lability of ocular tension should be mani- 
fest as the earliest evidence of deficient regulatory 
control and incipient glaucoma Pisarello, Koll- 
ner, Hagen and others have pointed out the 
greater variations in the diurnal levels of ocular 
tension that occur in glaucoma, as compared with 
the noimal curve first described by Maslenikow ® 
This spontaneous evidence of increased lability of 
tension in the e)e remains one of the more 
reliable signs of early chronic simple glaucoma 

The idea of a test to indicate the increased 
lability of a homeostatic system as the earliest 

7 Eh\-^n, H Pathogenesis of Chronic Simple 
Glaucoma New Concept of Maintenance of Normal 
Intraocular Pressure, Arch Ophth 19 986 (June) 1938 

8 Cannon, W B , in Cow dry, E V Problems of 
A.ging, Baltimore, Williams &. Wilkins Compan^, 1939, 
n 624 

9 Duke-Elder,= ^ol 3, p 3376 


Sign of morbid dysfunction is not new In cases 
of diabetes melhtus and of vascular hypertension, 
for example, evidence of an increased lability in 
the regulation of levels of the blood sugar and the 
blood pressure, as indicated by the dextrose 
tolerance and the cold pressor test respectively, is 
considered a valuable indication of impening 
morbidity The basic idea in such tests is to 
throw a sudden strain on the homeostatic system 
by means of a standardized stimulus and to i ecord 
quantitatively the degree of deviation that occurs 
and the time necessary for the restoration of the 
physiologic norm 

The value of such a test for detecting glaucoma 
in its mcipiency is apparent, since the diagnosis 
IS otherwise made largely through evidence of 
irieversible ocular damage, which might have 
been prevented with earlier therapy Apprecia- 
tion of this fact IS indicated by the large number 
of so-called provocative tests for glaucoma that 
have been described,^'* quantitatively testifying 
both to the need for earlier diagnosis of the dis- 
ease and to the general dissatisfaction, thus far, 
with the measures devised for that purpose Most 
of these procedures have aimed at producing ab- 
normal elevations in the pressure of glaucomatous 
eyes by augmenting the intraglobal volume either 
by increasing the quantity of fluid entering the 
eye or by interfering with the drainage of blood 
or aqueous To our knowledge, no such test has 
proved definitely diagnostic, since the elevations 
in intraocular pressure produced have been too 
small or too inconsistently elicited to be of value 

To test effectually the stability of the pressure 
within the globe requires a stimulus which, when 
applied to the patient, results in an elevation in 
ocular tension that is appieciable and is con- 
sistently evoked Since, as previously indicated, 
the global pressure is laigely influenced by the 
volume of intraocular fluids, the production of a 
sudden increase in the latter should answer this 
purpose Inasmuch as the formation of aqueous 
and the degree of engorgement of the uveal bed 
piobably are both dependent on intraocular 
capillary pressure, an increase in the latter pio- 
duced by interference with the normal vascular 
circulation in the eye should augment appreciably 
the amount of fluid within the globe An inci ease 
in inflow of blood and a diminution in drainage 
had been separately induced by many investi- 
gators in various ingenious ways but without the 
production of consistently satisfactory elevations 
of ocular pressure It seemed of interest to us, 
therefore, to explore the possibility of producing - 

10 (a) Duke-Elder,- vol 3, p 3389 (b) Gradle, 

H S Am J Ophth 14 936, 1931, (c) in Ridley, F, 
and Sorsby, A Modern Trends in Ophthalmology, 
London, Butterworth & Co , Ltd , 1940, p 200 
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consistent and appreciable elevations in ocular 
tension by augmenting the inflow and decreasing 
the outflow of the vascular supply to the eye 
simultaneously 

* 

CONTROL STUDIES 

In our preliminary control experiments, the subjects 
were patients of the ophthalmologic clinic and ward 
service of the Mount Sinai Hospital The patient was 
placed comfortably supine on the examining table, and 
1 drop of 0 5 per cent tetracaine hydrochloride was in- 
stilled in each eye A sphygmomanometer cuff was ap- 
plied to one arm and the patient permitted to rest quietly 
for a short time to insure basal levels of vascular and in- 
traocular pressures An object for ocular fixation was 
selected directly above the patient’s head to secure a 
fixed position of the eyes for tonometric readings Read- 
ings of the ocular tension were taken simultaneously 
with recordings of the blood pressure This was done 
, at two minute intervals, a few times, before any stimulus 
was applied to the patient to establish the normal levels 
Immediately after the application of the stimulus, read- 
ings were taken every minute for three minutes, then 
every two minutes for twenty minutes and then every 
five minutes for about a half-hour thereafter Curves 
were drawn to record the exact variations m ocular and 
vascular pressures that occurred during the period of 
the experiment, before and after the application of the 
various stimuli that were tested In this way, the degree 
of elevations in pressure produced and the time required 
for the restitution of the original physiologic levels 
could be quantitatively appreciated and an impression 
obtained of the lability of ocular tension and its relation 
to incidental variations m arterial pressure Such curves 
are illustrated in figures 1, 2 and 3 
Although this procedure may seem formidable, it is 
in practice rather simple and quite safe In over 180 
eyes so tested, the only complaint was that of slight 
corneal abrasions, which occurred in 4 instances and 
which healed completely within twenty-four hours with 
a simple pressure dressing More frequent abrasions 
were avoided by the careful observation of certain simple 
precautions that were evolved in the course of the 
investigation The amount of tetracaine hydrochloride 
instilled into the eye was held at a minimum, i e , about 
1 drop of a 0 5 per cent solution every twenty minutes, 
since excessive use of the anesthetic seemed to cause 
a slight edema of the corneal epithelium that increased 
its susceptibility to abrasion The patient was instructed 
to gaze fixedly at the chosen point of observation and 
^ carefully to avoid ocular movement during the appli- 
cation of the tonometer Between recordings, blinking 
was permitted and was encouraged to avoid excessive 
drying of the conjunctiva and cornea As far as possible, 
readings were made with a single application of the 
tonometer to the eye, in the proper axis to avoid manipu- 
lation on the cornea A quick second reading was occa- 
sionally taken to check an uncertain result During the 
experiment the integrity of the corneal surface was con- 
stantly observed by means of the reflected ,image of a 
light source, and fluorescein was occasionally instilled 
if a defect was suspected At the first sign of an erosion 
further experimentation on that eye w'as stopped 

While any experimental method that utilizes 
^ tonometric results is subject to the inaccuracies 
of that instrument, with proper technic readings 
so obtained are well within the margin of error 
of most clinical methods Furthermoie, by 


using as large a series of cases as possible for 
statistical evaluation, minor instrumental inac- 
curacies are rendered less significant This con- 
sideration is necessary since tonometry is the only 
method available clinically for the measurement 
of variations m intraocular pressure Schoen- 
berg pointed out several considerations in the 
proper use of the instrument that were followed 
m our experiments With practice it was found 
that a single application of the tonometer gave a 
result that was usually reproducible to one half of 
a division on the Schi^tz scale in a repeated 
reading 

Since the repeated application to the eye of a 
weighted instrument, such as the tonometer, in- 
duces a gradual decrease of intraocular pressure 
due to the massaging effect so mduced,^^ a series 
of control experiments were carried out in which 
tension curves were drawn by the method de- 
scribed, without the application of any test 
stimulus to the patient Thirty-two eyes in 20 
patients were so treated The series consisted of 
13 normal eyes, 3 aphakic eyes, 1 eye with sec- 
ondary glaucoma, 2 eyes with chronic simple 
glaucoma not operated on, 8 eyes that had under- 
gone various filtering operations for primary 
glaucoma and 5 eyes with various types of cata- 
ract Abnormally high ocular tensions were pre- 
sent in the eye with secondary glaucoma and m 3 
eyes with chronic simple glaucoma, 2 of which 
W'-ere under postoperative observation while the 
other was untreated No appreciable difference 
in the lowering effect on tension of repeated appli- 
cations of the tonometer was noted with these 
various conditions except that in eyes with origi- 
nally lower pressures the decline tended to occur 
sooner and to somewhat greater degree than m 
globes with higher pressures Thus, while the 
average amount of decrease in tension for the 
entire series was slightly less than 2 mm of 
mercury Schi^tz, that in 8 eyes with an initial 
tonometric reading of less than 14 mm was 3 mm 
of mercury These decreases in pressure were 
gradually progressive, irregular and usually first 
apparent after eight applications of the tonometer, 
although the interval varied with different eyes 
In only 3 eyes was the depression greater than 
3 mm of mercury, namely, 4 mm in 2 eyes and 
5 mm in a third eye All these results apply to 
the lonometer weighted with the 5 5 mg block, 
since this is the one most frequently employed 
In 8 eyes measured with the tonometer weighted 
wath the 7 5 mg block, the average decline in 
pressure was slightly over 3 mm of mercury, and 
this began usually, although variably, after the 

12 Schoenberg, M J Am J Ophth 27*70, 1944 

13 Duke-Elder,- ^ol 1, p 499 


11 Duke-Elder,- vol 1, p 500 
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fourth application of the tonometei In 1 eye 
measured with this weight there occuried a giad- 
ual drop in pressuie of 4 mm of mercur)'-, and in 
2 others, a gradual deciease of 5 mm When the 
original intraocular piessure was abnoimally 
high, as occurred in the 4 eyes mentioned, the 
aveiage absolute decrease m tension was the 
same as that which occurred in the normal pies- 
sure group, but the proportional diminution was 
accordingly much smaller It must be noted that 
these lesults were obtained with a careful tech- 
nic of single applications of the tonometer, with 
leadings taken as quickly as possible and with 
minimal manipulation No appreciable change 
in systemic blood piessure w^as noted dining 
these tests In view of this lathei consistent, 
gradual and lelatively slight depressing eftect of 
lepeated tonometiic tests, it w'as felt that the 
massaging effect did not significantly affect the 
validity of our plan of investigation 

Several methods foi inducing an increased flow' 
of blood into the eye were considered The use 
of amyl nitrite to induce vasodilation of ocular 
aiteiioles w'as thought inadvisable because of its 
incidental effects and the difficulty of its adminis- 
tiation m tmiform dosage The direct influence 
of sudden elevations of arterial piessure on intia- 
oculai piessuie has been clinically observed le- 
peatedl)' and can be demonstrated expeiinien- 
tall)' in animals by simultaneous recoi dings of 
variations in systemic blood pressure and ocular 
tension^® Sudden inci eases in global tension 
immediately consequent to rises in aiterial pres- 
sure speak foi elevated intraocular capillary pres- 
sure due to augmented vasculai inflow It may 
therefore be inferred that, subject to modification 
by autonomic nervous and hormonal influences 
and local physicochemical piocesses, the blood 
flow to the eye, as to othei structures, is directly 
influenced b}' the 'arterial blood pressuie The 
effect on oculai tension of sudden mci eases in 
systemic piessure is recordable because the com- 
pensating actions of those agencies that regulate 
vascular tone do not immediatel) neutralize the 
effects of heightened piessure Methods to in- 
ciease the blood flow' to the eye b}' transient in- 
creases in systemic blood pressure were therefore 
explored 

Although the blood piessuie can be elevated 
bv many drugs, such as pituitary extract, 
epinephrine and various other sympathoniimetics, 
these w'ere not employed because of such inci- 
dental pharmacologic effects as local vasocon- 

14 Cordes, F C Earlj Simple Glaucoma Its 
Diagnosis and ^lanagement, A.rch Ophth 17 896 
(Ma\) 1937 

15 Duke-Elder,-’ \ol 1, p 512 


stnction, w'hich might have inteifered with the 
physiologic responses to inci eased intiaoculai 
pressure which we wushed to study Elevations 
m blood pressure that might be pioduced by 
exeicise, such as repeated elevation of the legs 
or by pain induced ivith the puck ot a needle 
were found to be too inconsistent to be of value 
for our purpose 

In 1933, Hines and Browm desciibed ffie 
so-called cold pressoi test, whereby sudden 
transient elevations in blood piessure were pro- 
duced, the degree apparently being dependent "•on 
the lability of the vasculai regulatoi} piocesses 
These investigators stated the belief that tbe vaso- 
pressor reaction was probably of neurogenic 
origin and that its speed and the fact that it 
occurred m adrenalectomized dogs indicated that, 
the production of epinephime was not concerned 
in the response evoked In tests pei formed on 
ovei 500 patients of all types, elevations in blood 
piessure occurred in 99 pei. cent of the subjects, 
with mean elevations in normal persons of 11 4 
mm of mercuiy in systolic piessuie and 10 6 mm 
of mercury in diastolic piessure In patients 
with severe hypei tension these inci eases w'eie 
47 2 and 34 3 mm i espectively Intermediate 
groups demonstrated labilities of pressure 
betw'een these tw'o exti ernes Peak eleva- 
tions occuried between one-half to one minute 
after the cold application and the pressuie 
usually letuined to the original level in about tw'o 
minutes In no instance w'as any seiiously ad- 
veise side effect noted 

It seemed to us that this method ot inducing 
sudden increases in blood pressuie might be 
used to augment transiently the blood flow to 
the eye, and so to increase ocular tension The 
technic employed foi the cold pressoi test was 
similar to that desciibed by its oiiginatois 
With the patient piepaied, and with blood pies- 
suie and tonometric leadings taken as desciibed 
one of tbe subject’s hands was immersed ovei 
the w’rist in water at a temperature ot 4 C foi 
one minute The blood pressure and the oculai 
tension weie measured aftei one minute and then 
at the intervals previously outlined Since the 
A'asopressoi effect of cold is transient, leadings 
were necessarily quick and prompt For 
expediency, blood pressuie recoi dings weie 
usually made immediately aftei, and not exactly 
simultaneously with, the measurement of intra- 
ocular pressure, and so the correlation between 
the two, as obseived, was not exact 

It was not our purpose to study intensively 
the effect of the cold pressor test on systemic 

16 Hines, E A, Jr, and Brown, G E (a) Ann 
Int Med 7 209, 1933, (fc) Am Heart J 11 1, 1936 
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blood piessuie and ocular tension, rather, we 
wished to explore its acceptability as a means 
of inci easing the ocular blood volume and so of 
influencing the pressure within the globe Foi 
the purpose of our investigation, it was necessaiy 
to deteimme whether or not the effect of the 
cold pressor test on arteiial pressuie was con- 
sistent and comparable m patients with and 
without glaucoma It was also necessaiy t'o 
know whether an increase in blood supply to the 
eye so induced, and leflected m changes in 
mtraoculai pressure, was affected by such indi- 
vidually variable factors as systemic hypertension 
and the associated instability of legulation of 
aiterial pressure 

Of 32 patients without glaucoma, appieciable 
increases in blood piessuie m i espouse to the 
cold pressoi test weie recoided in 30, with an 
a\erage rise of 21 mm of meicury in systolic 
pressure and of 11 mm of meicury in diastolic 
pressure The lange of increases was fiom 8 
to 60 mm in systolic pressure and from 2 to 30 
mm in diastolic piessure Accoiding to the 
standard suggested by Fishberg,^^ 5 of these pa- 
tients might be considered hypei tensive, and in 
this small gioup, all of whom showed an eleva- 
tion in blood piessure, the average increase was 
32 mm systolic and 13 mm diastolic The 
greater lability of blood pressure in these patients 
is m accordance with the obsei vations of Hines 
and Brown 

Of 24 patients with chronic simple glaucoma, 
an increase m blood piessure in i espouse to this 
test was recorded in 22, with an aveiage use of 
22 mm of mercury in systolic piessuie and of 
1 1 mm of* mercui }'■ in diastolic pi essure The 
lange of increases in systolic pressuie was from 
2 to 60 mm and m diastolic pressure from 2 
to 26 mm of mercury Of these 24 glaucomatous 
patients, there were 8 with clinical vasculai 
hypertension In these 8 patients theie was 
again noted a more conspicuous elevation of sys- 
tolic and diastolic piessure in the cold piessoi 
test than occurred in the glaucomatous patients 
with normal blood piessures, an obsei vation 
similai to that made concerning the hypei tensne 
patients of the control series 

\Vhile the numbei of patients so tested is too 
small foi definitive conclusions to be drawn, it is 
sinking that the sudden tiansient elevations in 
aiteiial pressure induced with the test occurred 
with some consistency, were of appreciable mag- 
nitude and w ei e essentiall} similar in normal and 
in glaucomatous patients 

17 Fishberg, \ H\pertension and Xcphntjs, 

cd 4, Philadclpliia, Lea & Fcbiger, 1939, p 213 


The simultaneous effect of the cold piessoi 
test on blood pressure and on oculai tension 
was obsei ved in 28 eyes of 17 patients without 
glaucoma and in 10 eyes of 7 patients with pioved 
chronic simple glaucoma The lattei group at 
the time of this examination weie leceiving no 
medication and did not have an oculai tension of 
over 30 mm of meicury Schi^tz It was con- 
sideied desirable, for pui poses of comparison, to 
consider only those eyes wuth glaucoma in which 
tension w^as within normal limits at the tune of 
examination, though abnoimal levels had at pie- 
vuous times been recorded in eveiy case This 
was advisable since with elevated tensions the 
deci eased elasticity of the sclei a due to stretching 
tends to cause much greatei inci eases in intra- 
ocular pressure pei volumetiic inciease in global 
content than occur at normal piessuie levels 
It was found that an elevation in ocular ten- 
sion during the cold pressoi test occuiied faiih 
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I'lS 1 Typical curves of variations in blood pressure 
and ocular tension resulting from application of the 
cold pressor test to a patient without glaucoma 

consistently but was so small that it often fell 
^below'^ the limits of accuiacy of our measuiing 
instrument Thus, of the 28 noi mal control eyes, 
24 show^ed an inciease in global piessuie ranging 
from 1 to 4 mm of mercui y Schidtz. with a 
mean elevation of 2 mm biguie 1 illustiates the 
typical lesponse in tension of a noimal eye to 
the cold pressor test, with simultaneous i ecording 
of changes in vascular pressure Of the 10 
glaucomatous e}es with tensions at noimal lev^els, 
9 showed increases in pressuie, langmg from 1 
to 4 mm of mercui y, with an average use of 2 
mm All tension curves returned to approxi- 
mately the oiiginal levels after tw'o minutes, as 
did the response in blood pressiii e 

These values are too small to permit aiiv in- 
fciences to be diawn in a quaniitatit e comparison 
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of the two groups However, the one noteworthy- 
fact disclosed m all these 38 eyes was that the rise 
in ocular tension was not at all proportional to 
the elevation in arterial pressure which was ob- 
served simultaneously In other words, the 
systemic vascular response, which apparently oc- 
curred similarly m glaucomatous and in non- 
glaucomatous patients but which varied in degree 
in the individual patient, seemed to have a rela- 
tively constant effect on the blood flow to the eye 
and on the ocular tension, which was not appreci- 
ably influenced by the individual lability of the 
blood pressure control, within the limits of our 
instrumental accuracy 

With the requirement for a means to induce 
an augmented blood flow to the eye through the 
elevation of arterial pressure apparently satisfied 
by the cold pressor test, a method for interfering 
with the drainage of fluid from the eye was 
sought Though the precise mode of drainage 
of aqueous from the globe is still disputed, its ulti- 
mate passage, together with the blood from the 
interior of the eye into the intracranial and facial 
venous systems, is unquestioned Venous drain- 
age is continued finncipally through the internal 
and external jugular \ems, with a relatively small 
channel existing via the suboccipital plexus into 
the veitebral and deep cervical veins A mod- 
erate pressure of 40 to 50 mm of mercury applied 
around the neck was shown by Schoenberg to 
interfere with th^ patency of the jugular veins and 
thus to embarrass ocular venous drainage This 
degree of compression, while appaiently adequate 
to occlude the large veins of the neck,-® could not, 
of course, interfere with arterial blood flow be- 
cause of the much higher pressure present m the 
arteries 

Wessely,^^ in 1906, and Schulze, in 1901,-^ 
wrote of the rise in intraocular pressure that 
followed compression of the neck Thiel noted 
the elevating effect on ocular tension of ve- 
nous engorgement induced by lowering the 
head for a period He also resorted to the 
heroic expedient of constricting the jugular veins 
by cervical pressure for one to two and a half 
hours and produced a degree of ocular hyper- 
tension which only m glaucomatous eyes per- 
sisted through the period of cervical compression 
This, he surmised, indicated a deficiency in 
regulation of pressure in such eyes Schoenberg 

18 Gray, H Anatomy, edited by T P Pick, ed 13, 
Philadelphia, Lea Bros & Co , 1893, p 653 

19 Schoenberg, AI J Remarks on Aitificial In- 
duction of Ocular Hypertension by Compression of 
Jugular Veins, Arch Ophth 1 681 (June) 1929 

20 Starling, E H Prinaples of Human Physiology, 
ed 4, Philadelphia, Lea & Febiger, 1926, p 808 

21 Cited bi Schoenberg 


suggested that measurable ceivical compression 
could be secured by applying a sphygmomanom- 
eter cuff to the neck and showed that the intia- 
ocular pressure rose during the inflation of the 
cuff The diaghostic implications of this pro- 
cedure were recognized, but in the results pub- 
lished no consistent differentiation between glau- 
comatous and nonglaucomatous eyes on the basis 
Of the reaction to venous obstruction was ap- 
parent 

The interference with ocular venous drainage 
provided by lowering the head seemed tod variable 
a means of raising intraocular tension, and the 
recording of its effect with the tonometer, in that 
position, was most inconvenient On the other 
hand, the easy applicability and simple standardi- 
zation* possible with cervical compression recom-/ 
mended the latter procedure for our purpose To 
study its possibilities, another control series of 
patients were tested with the following technic 

A sphygmomanometer cuff -was applied with com- 
fortable laxness about the patient’s neck, and another 
cuff was applied to his arm The procedure was ex- 
plained to the patient to allay his anxiety, and he was 
permitted to lie quietly supine to assure basal levels of 
blood pressure and ocular tension When the pressures 
had apparently reached equilibrium, the stimulus was 
applied by inflating the cuff about the patient’s neck to 
40 to 50 mm of mercury, as recorded on the sphygmo- 
manometer, and maintaining this pressure until after the 
tonometric reading had been taken This was done 
exactly after one minute of cervical compression, simul- 
taneously with a recording of arterial pressure Read- 
ings were then continued after release of the cervical 
coml>ression, with the patient at rest, at the intervals 
described Such transient cervical compression was 
safely tolerated by all patients tested, without excessive 
discomfort 

Forty-seven eyes were^ so studied Twenty- 
nine of these were in 17 patients without glau- 
coma This number included 12 eyes with cata- 
ract, 3 with aphakia and 14 without apparent 
abnormality No difference in response of these 
various groups was noted Measurable increases, 
in ocular tension occurred in 21 of these 29 eyes, 
but in 16 they were 3 mm oi less of mercury 
Shi^tz so that their magnitude frequently fell be- 
low our limit of accurate measurability The 
range of elevations varied from 1 to 7 mm of 
mercury, with an average rise of 3 2 mm In 
these, as in all other eyes so tested, the tension 
returned to the original base line or slightly below 
within one minute of the release of cervical com- 
pression Figure 2 contains a typical curve ot 
response of the intraocular pressure to cervical 
compression, with simultaneous recording of 
variations in blood pressure 

Of these 17 patients without essential glau- 
coma, 9 showed a measurable increase in arterial 
pressure during jugular compression, ranging 
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fiom 4 to 16 mm of mcicmy systolic and 2 to 
6 mm of meicurj diastolic, with average rises 
of 9 and 4 mm iespectivcl> While these eleva- 
tions weie not high, it was noticeable that theie 
was a qualitative con elation between the occui- 
lence of ele\ation of s\stemic blood pressuie and 
the degiec of use of oculai tension dining this 
test Thus, the aveiage use in oculai tension in 
patients with no elevation m arteiial piessuie 
was 17 mm of mercuiy Schist/, as compaied 
with an aveiage use of 3 4 mm m patients whose 
systemic blood pressure showed a coincidental 
elevation These diheiences are too small to 
be conclusive, but they are suggestive of the 
influence of variations m aiteiial pressuie on 
responses of global pressuie to ceivical com- 
vpression 

Nine e 3 'es, in 6 patients with pioved chronic 
simple glaucoma uho. though undei no medi- 
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Fig 2 — Typical curves of variations m blood pressure 
and ocular tensoin when cervical compression of 40 
mm of mercury was applied for one minute In this 
instance no appreciable rise in blood pressure occurred 

cation at the time of the experiment, had ocular 
-tension of less than 30 mm of mercury, were 
studied for purposes of comparison Elevations 
in ocular tension followed compiession of the 
neck in 8 of these eyes, ranging from 2 to 19 
mm of meicury, with an average rise of 7 3 mm 
Although this would seem to be significantly 
higher than the rise m global pressure that 
occurred in nonglaucomatous eyes, in this senes 
there were several eyes with established glau- 
coma in which the rise in tension was below 
the average for the normal group, and a marked 
overlapping of the range of elevation m the two 
series of eyes generally precluded the drawing of 
diagnostic inferences These results are similai 
to those published by Schoenberg 

In this glaucomatous gi oup, it was again noted 
that in 4 of the 6 patients an appreciable rise of 


aiterial tension occuiicd dining the test, aver- 
aging 13 mm. of meicuiy systolic and 6 mm of 
mci cm y diastolic Although no quantitative i ela- 
tion between the use in ocular tension and the 
rise in blood pressure could be established, it 
was obvious that in the 4 patients uith elevated 
vasculai tension the use m intraoculai piessuie 
was much highei , i e , an average of 8 mm of 
meicuiy, as compaied with an average use of 
1 2 mm of meicuiy m the 2 patients %Mth glau- 
coma m whom no elevation in aiteiial piessure 
occinied during the test 

A third gioup of 9 eyes with chionic simple 
glaucoma, in 6 patients whose oculai tension 
uithout medication was ovei 30 mm of meicury, 
were tested with ccivical compression Heie it 
uas found that elevations m tension occuired 
langing fiom 2 to 25 mm of mercur}^, with an 
aveiage use of 12 mm Heie, again, however, 
a marked oveilap of the lange of elevations with 
that of the noimal group was present, and once 
more the qualitative!}’' greater rise m tension 
was noted w’hcn elevation of arterial piessure 
occuri cd 

It seems appaient that wdnle some difference 
in the response of glaucomatous and that of noi- 
mal e}es to simple jugulai compiession exists, 
no diagnostic value can be attached to the test 
in individual cases Hoivever, it seems that one 
factor contributory to variability m intraoculai 
piessure w'as ignored in these early tests based 
on cervical constriction, namely, the coincidental 
psychic effect on systemic blood pressure It is 
obvious that even in moderately apprehensive 
patients an increase in blood pressure might 
take place during such a procedure which would 
augment the effect of the cervical compression 
on ocular tension beyond that which would occur 
in a more phlegmatic subject with unaltered 
arterial tension One may suppose that while the 
outflow of blood from the eye is impeded with 
some unifoimity by the test, the inflow is not 
only uncontrolled but excited to individually 
varying degrees. These inferences are supported 
by the variations in arterial pi essure that occurred 
dm mg our tests and by the corielations found 
to exist between such rises in vasculai piessure 
and the degree of response in ocular tension 
simultaneously noted It seemed to us, theiefore, 
that by increasing arterial pressure with some 
consistency and so augmenting the inflow of blood 
m each case simultaneously with the constriction 
of jugular vessels, a more comparable elevation 
in oculai tension would lesult m all instances 
It was thought that this concurrent effect might 
be secuied with some constancy by the simul- 
taneous application of the cold pressoi and the 
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jugular compiession test, and a simple method 
of combining the two was devised 

METHOD rOR TESTING LABILITY OE 
OCULAR TENSION 

The patient lies supine and is asked to look 
at an object directh o\er his head to msuie a 
fixed vertical position of the eyes for tonometric 
lecordmg A sph} gmomanometer cuft is placed 
loosel} about his neck After a short period of 
lest tw'o or three tonometric readings are taken 
at brief intervals to establish the base line of 
ocular tension for that patient One of his hands 
IS then immeised over the wrist m ice w'ater 
(4 C ) Simultaneous!} the cervical cuff is in- 
flated to a pressure of 40 to 50 mm of mercuiy, 
as recorded on the attached manometer, and is 
maintained at that level during the period of the 
test The ocular tension is measured quickl} and 
promptly after one minute, and the ice water is 
then remo\ed and the cuft deflated 
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Fig 3 — Tspical curves of variations in blood pressure 
and ocular tension when the combined cold pressor 
test and cervical compression w ere applied for one minute 

Early in our investigation the measuiements 
were taken as previously described over a long 
period A t} pical curve of response in tension to 
the combined stimuli is illustrated m figure 3 
However w^e found consistently that in all eyes 
elevations m tension so induced returned to the 
lev el of the original pressure w ithin two minutes 
after the stimuli w'ere removed, so that no 
measurable difference could be shown to exist 
between different ej^es in the time required for 
the reestablishment of the original pressure level 
Accordingly the basal ocular tension before 
applica+’Mi of the stimulus and the tonometric 
reading immediately thereafter were considered 
sufficient data for the clinical interpretation of 
the test 

Furthermore, m a series of 17 normal patients, 
measurements of blood pressure w ere taken simul- 
tnneoush with the recording of ocular tension 



during the performance of this test All show'ed 
an elevation of systolic and diastolic pressure 
similar to that produced by the cold pressor test 
alone, as previously studied, and once more it 
was observed that the tension reaction in the 
eye was not proportional to the vasopressor re- 
sponse shown by the change m arterial pressure 
It w'as therefore felt that m the clinical per- 
formance of the test a control record of varia- 
tion m blood pressure was unnecessary 
A total of 96 eyes in 56 patients w'ere first 
studied The average age of the patients without 
glaucoma was about 48 }ears, and all but 
8 of the subjects were more than 35 years old, 
this selection w'as made to insure an age level 
comparable with that of the group wuth chronic 
simple glaucoma S event} -seven nonglaucoma-' 
tous eyes were studied, including man} wuth 
various degrees of cataract development, some 
with postoperative aphakia and a majority with 
no apparent ocular abnormaht} There w'as no 
consistent difference m response of any of these 
subgroups of the nonglaucomatous eyes 

Of these 77 eyes, 75 exhibited an increase of 
ocular tension with this combined stimulus, w hile 
2 showed no change In 71 eyes the increase 
ranged from 1 to 9 mm of mercury Schi^tz, 
and in a single eye in 2 patients and in both 
ejes of another patient the elevations were 12, 
10, 17 and 11 mm of mercury respectively It is 
regrettable that the opportunity was not afforded 
to’ study these 3 patients more extensively in 
order to check on the nonglaucomatous evalua- 
tion of their condition, but it may be noteworthy 
that 3 of these eyes presented an mtumescent 
cataract and a shallow anterior chamber An 
attempt will be made to obtain a follow-up 
study of these patients to determine the possible 
presence of a glaucomatous diathesis The aver- 
age rise in tension in all the nonglaucomatous 
eyes tested w^as 5 mm of mercury 

Nineteen eyes in 14 patients with chronic 
simple glaucoma all of which had at some time 
showm increased tension and for which the diag- 
nosis w'as unquestioned were chosen for compara- 
tive study None of these eyes had undergone 
operation of any type, and at fhe time of oui 
study they had not been exposed to medical 
therapy for at least twenty-four hours These 
restrictions were thought advisable to avoid any 
conflicting reactions that might be induced by 
operative interv'-ention or pharmacologic effects 
For purposes of comparison with the normal 
group, 7 eyes with glaucoma simplex in which 
the tensions at the time of our study were all 
below 26 mm of mercur}’- Schijzftz w'ere first 
tested The elevation in ocular tension produced 
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in this gioup ranged fiom 9 mm of mercui}, in 
1 e}e. to 19 mm of meicuiy, ^^lth an aveiagc 
use ol 13 5 mm In the other gioup, of 12 eyes 
111 8 patients \Mth chionic simple glaucoma, m 
which the oculai tension at the time of the test 
was 30 mm of mercui} or ovei and langed up 
to 48 mm of mcicun. the vaiiation in elevation 
ot global picssute was fiom 8 to 30 mm of mei- 
cui\, including a single instance of oculai tension 
of *8 mm and anothei of 9 mm of meicui} 
Ihe a^elage rise of tension in this gioup was 

14 8 mm of raeicury The actual changes in 
tension that occuired m all e}es tested aie 
giaphicall} lecorded and grouped m figure 4 

It IS thus indicated that the procedure described 

15 capable of inducing an easih appicciated 
vtiansient rise in oculai tension wuth some con- 

sistenc} Oui results m the sei les of tests made 
thus far suggest that there is a diffeience in 
the degree of elevation wdnch occuis m non- 
glaucomatous e^ es and that w Inch occurs ni e\ es 





Fig 4 — Graphic representation of ele\ations of tension 
and ceilings of pressure attained in response to simul- 
taneous application of the cold pressor test and cervical 
compression in eyes without knowm glaucoma, in normal 
ejes of patients with unilateral chronic simple glaucoma 
and in eyes wuth chronic simple glaucoma w'hich had 
received no medical or surgical treatment 

• • 

with chronic simple glaucoma, an arbitrary figure 
of 9 mm of mercury approximately indicating 
the maximal rise occurring in normal eyes An 
elevation above this figure may be considered at 
least suggestive of morbidity 

In examining the results of these expei iinents, 
another interesting observation was made In 
addition to noting the degree of elevation in 
ocular tension that occurred, the absolute height 
to which the pressure in each eye rose was 
lecorded In conformance with the terminology 
applied b> Hines and Brown to variations in 
arterial pressure, such elevated levels of ocular 
tension might be referied to as the ceiling of 
pleasure reached in each case 
As show n in figure 4, of the 77 nonglaucoma- 
tous eyes studied, tins ceiling was over 30 mm 


of meicury m only 1, that m wdnch the highest 
elevation of 17 mm of mercury was recoided,, 
and a level of 34 mm of mcrcuiy resulted 
Ceilings for the lemainmg 76 eyes langed from 15 
to 30 mm of meicury, the lattei level being 
1 cached m only 1 C}C The aveiagc height of the 
picssure ceilings leached in this contiol gioup 
was 20 3 mm of mcicuiy 

In the 7 c}es w'lth chionic simple glaucoma 
but W'lth initial tensions wnthin the normal range, 
comparable to those of the nonglaucomatous 
c}es, the ceilings at the end of the tests ranged 
fiom 30 mm of mercury, in 1 instance, to 43 
mm of mercui}, with the average height in 
intraoculai pressuie elevated to 35 4 mm of 
nicicui} In the 12 c}es with chronic simple 
glaucoma in which the initial piessures had been 
over 30 mm of meicui}, the ceiling levels 
leached w-eic. of couise in a much higher range, 
naiiieh, 48 to 74 mm of mercur} 

If one accepts 30 mm of mercur} as an uppei 
limit for the normal pressuie wnthin the e}e, 
as measured w'lth the Schijitz tonometer,”" it is 
apparent that in onl} 1 of 77 nonglaucomatous 
e}es so tested did the ceiling of ocular tension 
1 isc 'above this level On the other hand, m every 
eye wutli chronic simple glaucoma thus examined 
this figure was eilhei reached or exceeded These 
facts are illustiated graphicall} in figuie 4 
While there is a fairly consistent correlation 
between the degree of elevation of tension and 
the height of the ceiling reached, this is not 
constant Three eyes without definite glaucoma 
w'ere noted in wdnch, in spite of an abnoimal de- 
gree of elevation of pressure with this test, the 
level of tension reached, though model ately high, 
w as still within normal limits Conversely, thei e 
were 3 eyes with compensated glaucoma in wdnch, 
because of an initial relatively high level of ten- 
sion, a maximally nprmal degree of elevation 
occurred that sufficed to raise the ceiling to ab- 
noiinal heights It seems therefore that wdnle 
the higher degrees of eleA ation w^ould tend to raise 
the level of intiaocular pressure during the test 
to abnormal heights, in the unusual cases m 
winch the original piessures were sufficiently low, 
tins did not occur Though the increased lability 
of tension in such cases, indicated by abnormal 
uses in piessure, may be considered a constant 
thieat of morbidity, its potentially noxious effect 
may be neutralized by the physiologic low ten- 
sion level, and such eyes, accordingly, showed no 
glaucomatous stigmas When, however, the 
original pressure was apparently geared to a 
higher level, even an only slightly high lability of 
tension, expressed by an elevation of moderate 
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degree, was sufficient to raise the ceiling to 
abnoimal amounts Such eyes, m our series, 
showed clinical evidence of glaucoma It is sug- 
gested, therefore, that while demonstrably abnor- 
mal lability of tension might be considered con- 
tributory to morbidity, an abnormally high ceiling 
of tension is even greater evidence of a tendenc}' 
toward intraocular hypertension Furthermore, 
while the value of the use of tension demonstrated 
by this test depends on the recording of a truty 
basal level initially, the validity of the ceiling 
pressure noted is independent of the actual 
' physiologic level 

It should be noted that, just as Hines and 
Blown demonstrated the approximate con- 
sistency of the responses to the cold pressoi test 
in any individual subject, the elevation in oculai 
tension induced by this test remained qualitatively 
the same v ith repeated experiments on the same 
eye When the test was repeated on 15 eyes 
in noimal subjects and on 15 ej^es of persons 

pressure: in ‘ 
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Fig 5 — Curves showing variations in blood pressure 
and ocular tension during application of the cold pressor 
test and cervical compression separately and then simul- 
taneously to a patient without glaucoma 

with chronic simple glaucoma, though differences 
in degree of elevation of tension up to 5 mm of 
meicury were noted, m no instance was the vari- 
ation great enough to change the result from 
normal to abnormal or vice A^ersa The most 
significant change occurred in an eye with glau- 
coma in which on repetition the elevation of ten- 
sion was 7 mm of mercurj^ as compared with a 
previous 11 mm and the ceiling of pressure 
changed to 29 mm of mercury fiom the earlier 
34 mm The interpretation here necessarily was 
altered from that of definite to that of suggestiA^e 
abnormality in the regulation of ocular tension 
More than SO eyes were tested with the 
separate application, at sufficient intervals, of the 
cold pressor test and of cenncal compression and 
then A\ ith the two procedures simultaneoushf A 
tApical cuTAe of A'ariations in ocular tension and 


blood pressure so produced is shoAvn in figure 5 
Our purpose was to investigate the individual 
contribution of each stimulus to the combined 
effect on ocular tension No constant relation- 
ship Avas discernible betAveen the elevating effect 
on global pressure of either indiAudual stimulus 
and the response to the combination of the tuo 
It Avas apparent, moreover, that the combined 
effect on tension Avas not a simple quantitative 
summation of the responses of the individual 
stimuli It Avas further noted that Avhen both 
eyes m 1 patient Avithout glaucoma Aveie tested, 
the response of ocular tension to the stimuli 
applied individually and in combination Avas 
qualitatively, but not quantitative!)’-, similar in the 
tAvo eyes In patients Avith bilateral or unilateral 
glaucoma, the elevations in tension produced in^ 
the tAvo eyes by these stimuli seemed unrelated to 
each other 

COMMEXT 

Although the number of cases here studied is 
not laige, from the data thus derived certain 
interesting impressions emeige The simul- 
taneous application to a patient of the cold pres- 
sor test and jugular compression fairly consist- 
ently results m a measu’rable increase m ocular 
tension The amount of eleA’ation that occurs in 
lesponse to this easily standardized combined 
stimulus may be regarded at least as a qualitative 
expression of the lability of intraocular pressure 
and IS appreciably gfeater in some eyes than in 
others In the small series of cases we studied, 
the eyes in Avhich lability of tension seemed 
highest almost uniformly Avei e afflicted Avith 
chronic simple glaucoma, a finding conforming to 
the concept previously discussed, that the disease 
may be considered due to an aberration in the 
homeostasis of intraocular pressure HoAvever, 
since the precise disturbance underlying essential 
glaucoma is disputed, it is permissible only to ^ 
say that abnormal lability of tension as demon- 
strated by this test seems to be present in chronic 
simple glaucoma and, Avhen found in an eye, may 
be associated with that disease W'^e have not 
yet had the opportunity to study the reaction to 
this test of a sufficient number of eyes with 
secondary glaucoma to be able to demonstrate 
satisfactorily a differentiating reaction in such 
eyes We are also studying the response to this 
test of eyes subject to acute congestive glaucoma 

The precise mechanism Avhereby the rise in in- 
traocular pressure occurs in response to this 
combination of stimuli is uncertain It seems 
probable that a sudden engorgement of intra- 
ocular tissues is produced In accordance Avith 
the mechanism suggested by Gradle to explain 
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the use m tension occmnng m many so-called 
piovocatne tests, it might be assumed that a 
s\\elhng of the ins root results that might occlude 
the angle of the anteiior chamber He stated 
the belief that this might embairass drainage of 
intraocular fluids sufficiently to increase intra- 
ocular pressure to a degree depending on the 
width of the angle and the lelative sivelhng of 
adjacent tissues Ho\\c\ er, the speed ivith ivhich 
the increase and decline of pressure occuis here 
renders such an explanation unlikely Further- 
more, the depth of the anterior chambei as clini- 
cally estimated seemed to bear no relation to the 
degree of ocular response to this test 

If one attributes the rise m tension to the sud- 
den congestion of intraocular tissues caused by 
Lhe combination of interference with venous 
drainage and an mciease in vascular inflow', an- 
other explanation of the variation in i espouse in 
different eyes readily offeis itself One might 
assume the presence of a reflex arc coordinating 
vascular inflow' and outflow within the ej-e for 
the purpose of preventing excessive intraocular 
congestion The application of jugular compres- 
sion might therefore initiate a marked compen- 
sator}' \ asomotor i eaction in the afferent artei loles 
of the eye, to effect a diminution in inflow' of 
blood It IS obvious that the strain put on such a 
\ asoconstnction by a simultaneous rise in sys- 
temic blood pressure that would augment the flow' 
of blood to the eye might o\ ercome this compen- 
satory mechanism in a arying degrees in different 
eyes and result proportionately in congestion 
and ocular hj'pertension It follow'S that this 
test may measure the effectueness of such a 
protective vasoconstrictive reflex, and an abnoi- 
mal increase in tension so demonstrated may in- 
dicate a breakdown in the arc that may be 
associated, though not necessarily etiologically, 
w'lth chronic simple glaucoma 

It has been suggested that the impairment of 
such vascular coordination may be a precursor to 
actual glaucoma, and its demonstration might 
therefore reveal a glaucomatous diathesis In 6 
out of 8 apparently normal eyes of patients with 
unilateral chronic simple glaucoma, however, 
normal lability of ocular tension was present 
The average rise of tension in these few eyes was 
5 8 mm of mercury, and the mean ceiling 
reached was 26 3 mm of mercury These figures, 
though higher than the corresponding averages 
of 5 0 and 20 3 mm in the control group, cannot 
be considered definite evidence in favor of such a 
contention However, it is suggestive that they 
tend to fall between the values for the normal 
and those for the glaucomatous group The re- 


sults of the test on these cases are illustiated in 
figuie 4 

The nature of such a coordination of the oculai 
vascular system is conjectural It may be 
nervous or physicochemical or both, and may be 
either completely intrinsic to the eye or mediated 
through extraocular autonomic agencies In 
legard to the latter possibility, it may be men- 
tioned* that m 1 eye w'lth a complete Horner 
syndrome the lability of ocular tension thus 
tested was w'ell within normal limits 

The effect of various drugs on the response to 
this test IS now being studied These investiga- 
tions are not yet completed, but it may be men- 
tioned at this time that pilocarpine in clinical 
dosage appieciably reduced the abnormal lability 
of tension, as demonstrated by this test, in each 
of 13 eyes with chionic simple glaucoma which 
had not been operated on The elevations in 
tension produced by this combined stimulus 


INTPAOCULAR 



Fig 6 — Graphic representation of elevation of tension 
and ceiling of pressure reached in eyes with chronic 
simple glaucoma which had not been operated on after 
simultaneous application of the cold pressor test and 
cervical compression, before and after insUllation of 
pilocarpine Each eye is denoted by an individual letter 


before and after the instillation of pilocarpine in 
these eyes are illustrated in figure 6 Further- 
more, It Avas indicated in these eyes that only 
when the glaucomatous hypertension Avas clini- 
cally controlled successfully with pilocarpine Avas 
the abnormal lability and ceiling previously 
demonstrated in the absence of the drug 
reduced to normal range after pilocarpine had 
been instilled Such a stabilizing effect of pilo- 
carpine on the lability of intraocular pressure 
Avas less certain in normal eyes, occurring mil 
out of 17 nonglaucomatous eyes, and to a degree 
usually so small that it fell below our range of 
accurate measurement There is some evidence 
based on such experiments on a glaucomatous eye 
Avith fixed pupil that this action of pilocarpine on 
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the abnormal lability of tension in glaucoma is 
independent of its miotic effect The implication 
IS apparent that pilocarpine and phaimacologi- 
cally related drugs may play a role in the reflex 
arc previously mentioned as a possible cooi dinat- 
ing mechanism between vascular inflow and out- 
flow m the eye 

It may also be noted that in a small group of 
7 eyes with chronic simple glaucoma which had 
undergone various filtering opeiations and in 
which no further therapy was lequired to control 
the pressure, the response to this test was normal 
m elevation and ceiling of tension in all instances 
Conveisely, abnormal uses of tension occurred m 
4 out of 5 eyes with chionic simple glaucoma 
tested without medication uhen operation in 
itself had pioved ineffectual m reducing tension 
to normal levels These preliminary iinpi essions 
ai e mentioned to suggest the possible value of this 
test m quickly estimating the therapeutic efficacy 
of phai macologic or opeiative measures m any 
case of chi omc simple glaucoma 

CONCr USIONS 

1 The normal maintenance of intiaoculai 
pressure within an optimum lange suggests the 
presence of a regulatory mechanism 

2 DysfunctiQii of such a homeostatic system 
may ’result in abnormal lability of mtraoculai 
pressure and may eventuate in chronic simple 
glaucoma 

3 The method heie desciibed to test this 
lability may prove of value for the earlier diag- 
nosis of chronic simple glaucoma and the evalu- 
ation of theiapeutic measures foi that disease 

1095 Park Avenue 

1010 Fifth Avenue 

DISCUSSION 

Dr Willis S Knighton, New Yoik Di 
Lambert and Dr Bloomfield are to be congiatu- 
lated on their excellent presentation, and 
especially on the restraint which they have 
exercised in interpieting then results 

They have ingeniously combined two well 
known pi ovocative tests for glaucoma so that the 
amount of induced vascular congestion is 
stan’dard foi each patient and can be reproduced 
at any tune 

The results of other provocative tests in use 
at the present time aie so uncertain that one does 
not dare deny the existence of glaucoma when 
the result is negative But if the lability of intra- 
ocular pressure, as presented here, is an accurate 
indication of the glaucomatons status, it may yet' 
be possible to prove the absence of glaucoma 

The only practical i\ ay to prove the validity of 
a test IS to trj- it, and I have subjected 12 patients 


to this procedure I should like to lefei biiefly to 
the results with some of them, as a sample 

The first 2 patients showed no evidence of 
glaucoma One of them had nuclear cataracts 
In neither patient was the vai lation of tension . 
more than 4 mm of mercury and the highest 
ceiling was 25 mm of mercuiy This is what 
one would expect in the absence of glaucoma 

Patient 3 had early glaucoma simplex His 
ocular tension had never been ovei 35 mm ot 
mercury with othei provocatne tests, but theie 
wei e early changes in the fields and his eyes wei e 
uncomfortable without the use of drops The 
visual acuity, visual fields and ocular tension 
have been controlled for three years with weak 
solutions of pilocarpine, but when the dose has 
been reduced or the drops omitted, the tension 
has slowly risen above 30 mm of mercuiy m one . 
eye or the other The drops were omitted for one^ 
week prioi to this test, with the resulb shown 
The tension in the right eye lose to 35 mm of 
mercur3% aftei an excursion of 8 mm but the 
tension m the left eye dropped 2 mm > It is 
interesting to note that the highest point m the 
tension in the right eye reached with this test 
did not exceed the maximum obtained with othei 
provocative tests and no new information was 
added I cannot explain the reaction of the left 
eye except to say that on previous occasions the 
eyes seemed to alternate m their manifestation ot 
subjective symptoms and in the elevation of the 
tension The paracentral fields weie equally 
defective, and it would be difficult to say clinically . 
which eye was the woise except for the occasional 
differences m tension Perhaps some local con- 
tiol mechanism was in force at the time of this 
test, but if one were to rely on this single exami- 
nation, one would be foiced to the erroneous - 
conclusion that the left eye was normal A single 
test, obviously, is not conclusive 

Patient 4 had had an indencleisis on the right 
ej’^e after an acute attack of glaucoma The ten- 
sion remained at about 22 mm of meicurj- wuth- 
out medication The tension of the intact, left 
eye seemed to be conti oiled with use of pilocai- 
pine at night only The pressor-congestion test 
indicated that the tension of the light eye w’^as 
under control It is interesting to note that the 
lability, as well as the level of the tension, was 
normal It can hardly be argued that a simple 
paracentesis would have accomplished the same 
result by changing the characteristics of the 
aqueous, for this test was made about one month 
after the operation Kronfeld has showm that the 
aqueous returns to its primary composition about 
tw^o w eeks after paracentesis The tension of the 
intact, or left, eye rose to a suspicious height 
Although pilocarpine Avas being used at night, the 
last drop had been administered fifteen or sixteen 
hours before the test, and the medication was 
probably insufficient 

Patient 5 showed the reaction of the tension 
aftei trephination of each eye Again, the 
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lability, as weW as the height, of the tension was 
iiormal 

Patient 6 had glaucoma six yeais ago, the 
tension of the light e)C was 40 mni of mcicui} • 
and theie ^^as a paiacential wing scotoma in 
each e}e Pilocaipine had been used foi a short 
tune and then discontinued The patient has been 
without diops for six years, and clinically his 
glaucoma is no worse The lability and height of 
tension are appaientl} noimal If these factois 
are an indication of the state of his glaucoma, he 
IS not in dangei 

Dr Gnnei told me of aiiothci patient who. 
shoiied a lability of tension of 17 mm of meicuiy 
in the light eye and of 13 mm in the left eye 
The ceilings ^^ere 40 and 36 mm lespectivcly 
Othei pi evocative tests had failed to laise the ten- 
sion to an amount \\hich would incite suspicion. 
^The clinical findings, howevei, included deep 
cupping and paracenti al scotomas , so glaucoma 
vas already <t\ ident The test for lability meicl} 
indicated the degree of abnormalit}’’ 

Excessive labiht} of thcuntraoculai piessuieis 
undoubtedly one of the earliest manifestations of 
essential glaucoma Elevated tension must be 
present at some time in ever)’’ case of true glau- 
coma Even when glaucoma cannot be demon- 
strated, the only other changes that occui in the 
eye are those vhich have been pio\ed to be 
secondar)’ 

In other patients who had glaucoma without 
increased tension the disease was found to be 
secondary to calcification of the ceiebral and 
ophthalmic arteries and was not true glaucoma 

I cannot agree n ith persons who say that pi i- 
maiy glaucoma is caused by secondary changes 
in the eyes lesultmg from age, although such 
changes may be factors m modifying a pressuie 
that IS already aberrant But the abnormal pies- 
sure comes first 

There must be a controlling mechanism to 
hold the noimal pressure within such narrow 
confines, but its nature and location will have 
to await further investigation It is difficult to 
visualize a central mechanism, such as Elw)m 
‘f' proposed, that would permit the disease in 
one eye to progress so much farther than that in 
the fellow eye On the other hand, Fnedenwald’s 
conception of local ocular control fails to explain 
many things The authois have postulated a 
reflex arc, location unknown, while admitting 
the possible influence of local factors coincident 
with age 

Regardless of the site of this control, it lemains 
to be seen whether this pressoi -congestion test 
will show an early lability of tension in advance 
of the present diagnostic methods There is 
some indication that it may do so in cases of 
-r so-called unilateral simple glaucoma I question 
the possibility that such a condition could exist, 
although Duke-Elder speaks of the other, 
“healthy,” eye in cases of glaucoma Other 
authors maintain that the second eye is not 
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healthy but that undiscoveied. preclmical glau- 
coma exists The authois themselves found that 
the supposedly unaffected eyes sho^^ed lability 
of a degiee that fell between that of the noimal 
and that of the glaucomatous gioup The intei- 
esting point is the suggestion that the second eye 
nas not quite normal m its ],eaction Peiliaps a 
lepetition of the test will give moie posituc iiifoi- 
mation ' The response in mi own patient with 
chronic simple glaucoma demonstiated the falli- 
bility of a single test 

Eaily glaucoma w’lll nevci be easy to disco\ei . 
and this test can do no moie than indicate a raii- 
able m one of its phases The labiliU of the ten- 
sion wall ncvei be gieat m cases of questionable 
earl}’’ glaucoma because, as is indicated b} the low’ 
ceiling of tension, wdiich makes the diagnosis 
difficult, faiily active compensatoiy factors arc at 
w’ork Not the least of these is the elasticit}' of 
the coi neoscleral coat, w’hich takes up some of the 
inci eased picssuie without tiansmitting it to the 
tonometer As this elasticity diminishes, less 
mtiaoculai pressure can be absorbed, and any 
increase in the volumetiic content of the globe is 
moie evident But, at the same time, the ceiling 
tension is elevated, and the diagnosis is moie 
appaient The gieatest help is needed m ca'^es 
of early glaucoma wnth low’ tension 

As the authois have indicated, man} inteiest- 
mg questions suggest themselves, such as the 
effects of larious drugs and the leactions in cases 
of so-called secondary glaucoma 

In the meantime, this test is a piactical. mfoi- 
mative one, wdiich wull undoubtedly pioie moie 
valuable as it is better undei stood 

Dr Herman Elw’yn, New’ York The woik 
of Dr Lambert and Di Bloomfield is a valuable 
addition to the know’ledge of glaucoma, whether 
the lability test turns out to be piactical or not 
The lability of the intraocular pressuie which is 
characteiistic of the eaily stages of chionic simple 
glaucoma can be measured with then test The 
test also shows that this lability can be brought 
to noimal with the use of pilocarpine This is 
important, foi it leads to ceitam theoietic deduc- 
tions as to the pathogenesis of glaucoma 

Pilocarpine is a cholineigic diug. and it is 
known to act on the effector cells inneivated b}’ 
cholinergic nerve fibers It is known that the 
normal intraocular pressuie is maintained by 
cholinergic nerve fibeis which act thiough the 
mediation of acetylcholine This is demonsti ated 
by the known action of physostigmme in prevent- 
ing the destruction of acetylcholine by cholin- 
esterase Thus, in cases of increased intraoculai 
pressure use of physostigamine permits acetyl- 
choline to act on the effector organ and the intra- 
ocular piessure is reduced The action of pilo- 
carpine, which is the same as that of acetylcholine 
in normalizing the labile mtiaocular piessuie ot 
early glaucoma, seems to me to proie that the 
effector organ for the maintenance of the intra- 
oculai pressure is intact 
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In early glaucoma, then, the effector organ is 
intact, and the chemical mediator is produced and 
reaches the effector organ at times, that is, when 
the intraocular pressure is normal When the 
pressure is increased, acetylcholine can be made 
to reach the effector organ by preventing its 
destruction by means of physostigmine Ob- 
viously, however, the chemical mediator is pro- 
duced in uneven amounts — sometimes in amounts 
sufficient to maintain the normal pressure, at 
other times m insufficient amounts Regulation 
of its production is at fault But where is this 
fault located^ 

Acetylcholine is produced at the terminal nerve 
endings of the cholinergic postganglionic nerve 
fibers Their production is not regulated there, 
for the impulse to production comes from the 
nerve cells, which are located in the ciliary 
ganglion This ganglion, like all peripheral 
ganglions from which postganglionic nerve fibers 
arise, is not a regulatory center, but a distributive 
one for impulses coming from preganglionic 
fibers Preganglionic fibers to the ciliary ganglion 
come from the small cells of the nucleus of the 
third nen’^e Impulses for the continued uniform 
production of the chemical mediator at the nerve 
endings in the eye must be regulated from these 
cells, or from othei centers in the brain which 
send impulses to these cells 

Wilh the effector organ m normal condition in 
the early stages of glaucoma, as shown by the 
effect of pilocarpine m normalizing the labile in- 
traocular pressure, the irregularity in the pro- 
duction of the chemical mediator can be due onty 
to irregular impulses coming from the cells of the 
preganglionic nerve fibers, that is, from the 
centers in the brain The work of Lambert and 
Bloomfield gives added evidence in support of 
the assumption that the primary fault m glau- 
coma IS a disturbance in the regulatory center m 
the brain the function of which it is to maintain 
the normal intraocular pressure 

Dr Ludwig von Sallmann, New York I 
have had no experience with the new lability test, 
but many years ago I studied the two tests on 
which it IS based Kahler and I observed in 
normal human subjects the tendency to an in- 
\erse response of the blood pressure and the 
ocular pressure to thermal stimuli, that is, as 
the blood pressure increased with a cold stimulus, 
the intraocular pressure decreased slightly These 
observations are at variance with the results in the 
present study The statement of Dr Bloomfield 
in regard to the unreliability of the jugular 
compression test is m agreement with general 
experience It seems possible thatffhe combina- 


tion of two unsatisfactory tests may result in a 
useful diagnostic procedure But would it not 
be more feasible to combine the jugular com- 
pression test with the heat stimulus test, since the 
latter sometimes produces a slight rise in the in- 
traocular pressure ^ 

Dr Sylvan Bloomfield, New York I wish 
to thank the discussers for their constructive 
comments/ 

We did not observe in our series a response 
like that which occurred m the patient in Dr 
Knighton’s series whose ocular tension fell on 
• application of the stimuli It is difficult for me to 
understand how the congestion induced in an eye 
with this test could result m a drop m intraocular 
pressure I should be interested m a repetition 
of the test on that patient I am also interested 
m his patient who had an episode of glaucoma 
which was followed by normal tension without^ 
treatment and who now, six years later, gives 
a normal response to our test The only parallel 
I can think of occurred in 2 patients with acute 
congestive glaucoma# who showed increased 
labilit}'- of ocular tension with this test during the 
acute episode and who, after medical control of 
the attack, gave a normal response a month oi 
two later, ivhen the disease was m a quiescent 
phase I suggest the possibility that Dr Knigh- 
ton’s patient had an episode of acute congestive 
glaucoma, rather than chronic simple glaucoma 

In answer to Dr von Sallmann ’s question, I 
can only say that m almost all of a senes of 
about 40 eyes on which we tried the cold pressor 
test alone, a definite, though small, increase in 
tension occurred, and this experience seems to 
agree with that of investigators who produce 
elevations in blood pressure by other means 
There seems to be evidence that an increase in 
blood pressure often is associated with a transient 
rise in intraocular pressure 

I know nothing about the use of hot water for 
this purpose It sounds interesting, and we may 
try it next 

Dr Robert K Lambert, New York I think 
I can confirm Dr von Sallmann’s findings in 
one respect In preliminary experiments aff^ 
Montefiore Hospital, we studied the effect of 
elevating the blood pressure on the intraocular 
tension in normal persons There must be an 
active compensatory mechanism at work, for the 
systemic injection of epinephrine and solution of 
posterior pituitary not infrequently produced a 
slight lowering of intraocular tension, after an 
initial slight rise I do not believe this mechanism 
is as active in cases of glaucoma or of pre- 
glaucoma 



GONORRHEAL SYNDROME WITHOUT GONORRHEA 

reiter’s dise\se 


LIEUTENANT COLONEL ROBERT L. LUCAS and MAJOR HARRY W'EISS 

MEDICAL CORPS, ARM\ OF THfi UNITED STATES 


The association of iiiclhiitis conjunctivitis 
and aitlintis and cutaneous lesions is a syn- 
drome not uncommonh pioduced b} the gono- 
coccus 

Foit}-seAen cases ^ in \\hich the gonococcus 
could not be found m lelationship to this sjn- 
dioine have been repoited in the hteratuie since 
<J912 The most recent article on this subject 
was one by Le\ei and Ciawdoid,^ wdio review'ed 
the subject from its dermatologic aspects 

The triad of urethiitis, conjunctivitis and 
aithritis occuiring in this Older, in the absence 
of a gonococcic etiolog}, has come to be knowm 
as Reiter’s disease = The syndrome parallels 
gonoirheal infection so closely that suspicion of 
the gonococcus is difficult to dispel 

Urethritis has been reported m all cases of 
this disease The antenoi and posteiior urethra 
are involved, often with cystitis It resembles 
the usual gonoirheal infection For this leason 
r It is difficult to recognize it apart from gonorrhea 
unless smears have been repeatedly negative and 
the course of the disease has been follow'ed until 
its later stages 

Conjunctivitis is a constant finding It is acute 
in onset, purulent in chaiacter, usually wutli 
bilateral involvement A tendency to sponta- 
neous recovery without corneal ulceration is the 
rule Keratitis and iritis have not been uncom- 
mon complications The ocular symptoms ulti- 
mately subside, with full restoration of vision 

111 the case reported a crop of small vesicles 
T developed chiefly m the central area of the 
cornea five days after the onset of the conjunc- 
tivitis These broke dowm shortly, to form 
discrete superficial ulcers which showed no ten- 
dency to coalesce or penetrate and healed with- 
out residual opacification within the ensuing 
three w'^eeks Photophobia was intense during 
this period The iritis followed the keratitis 
after an interval of five days It w''as of the 


1 Lever, W F , and Crawford, G M Keratosis 
Blennorrhagica Without Gonorrhea (Reiter’s Disease’), 
Arch Dermat & Syph 49 389 (June) 1944 Com- 
plete bibliography 

2 Reiter, H Ueber emer bisher unbekannte Spiro- 
chateninfektion ( Spirochaetosis arthritica), Deutsche 
med Wchnschr 42 1529, 1916 


acute plastic variety and accompanied by hy- 
phemia at its onset The involvement of the 
left eye w'as similar but milder in degiee 

Chionic aithiitis is ordinarily the seveiest 
complaint Moie than one joint is usually in- 
volved and most frequently those of the toes, 
ankle, wTist and laiee The arthritis peisists 
the longest but generally cleais up m fiom one 
to five months, leaving no permanent stiffness 
or ankylosis ^ 

Cutaneous lesions may be simple erythemas, 
urticarial or erjthema nodosum-hke eiuptions, 
hemorrhagic and vesiculai eruptions or hyper- 
keratotic lesions To the dermatologist, its chief 
interest lies m the keiatotic cutaneous lesions 
wdiich have appealed m roughly 40 per cent 
of the cases reported The cutaneous manifesta- 
tions have been typical or similar to those seen 
m keratosis blenorrhagica Hence this syndrome 
has also been termed “keratosis blenorrhagica 
wulhout gonoi rhea ” * 

Foity-six of the cases reported have occurred 
m >oung men One case has lecently been 
reported m a white w oman Only one death has 
been reported ^ , it was attributed to a myocar- 
dial infarct The disease cannot be distinguished 
from a gonorrheal infection clinically Bacterio- 
logic studies aie the only means of differentia- 
tion Failure to respond to sulfadiazine and 
penicillin also sets this syndrome apart The 
course of the disease is usually milder, and 
comjDlete recovery is the rule Recurrences have 
been reported as late as six years after the 
original onset The cause of Reiter’s disease 
IS unknown No remedy has been found to 
be of specific benefit 

REPORT OF A CASE 

Histoiy—K. man, aged 29, noticed a urethral dis- 
charge, purulent in character, on June 28, 1944, ten 
days after exposure There was no history of pre- 
vious urethral discharge Three days later he sought 
the attention of a general practitioner who, without 

3 Comroe, B I Arthritis and Allied Conditions, 
ed 2, Philadelphia, Lea & Febiger, 1941 

4 Buschke, A Ueber die sog “Gonorrhoischen 
Hyperkeratosen” ohne Gonorrhoe, Klin Wchnschr 7 
1133, 1928 
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taking a smear, prescribed eight (0 5 Gm ) tablets of 
sulfathiazole daily and a medication to be used for 
urethral irrigation 

Some diminution in the quantity of discharge ensued 
during the next Uvo weeks, at which time he was 
instructed to change to four (0 5 Gm ) sulfadiazine 
tablets daily During the next six days the urethral 
discharge subsided considerably, but on July 21, 1944 
both ejes became congested On the next day there 
■was a profuse purulent discharge present in both eyes 

On July 23, 1944, the patient first came under our 
obser\ation because of the intensity of the conjunctivitis 
Examination disclosed intense congestion of the palpe- 
bral and bulbar conjunctiva of each eje associated with 
a purulent secretion Mild edema of both upper lids 
was present The patient complained of marked 
photophobia 

A. short time after irrigation the conjunctival sac 
refilled with pus Slit lamp study revealed no evi- 
dence of mvolv'ement of the cornea or ins 

Laboratory Evavnmtion — K smear was taken and 
sent directly to the laboratory, gonococcal conjuncti- 
vitis having been suspected because of the clinical 
appearance and the historj' of recent urethritis 

The laboratory gave the following report The con- 
junctival smears were negativ'e for intracellular or extra- 
cellular gram-negative cocci In the urethral smears 
(three consecutiv'e davs) no intracellular gram-negative 
diplococci were found The urethral culture, the blood 
culture, the culture of the cutaneous lesions and the 
culture of the sjnovial fluid of the right knee were 
negative for the gonococcus The serologic reactions to 
the Kahn test were negative The blood count (three 
dajs after admission) was ervthrocjtes 4,790,000, 
hemoglobin 16 8 Gm , white blood cells 10,700, neu- 
trophils 81 Ivmphocjtes 13, monocvtes 4, eosinophils 1 
and basophils 1 

Treatment and Couise — In spite of the laboratory 
report, again because of the history and clinical resem- 
blance to blenorrhagic conjunctivitis, the patient was 
hospitalized and placed on the following medication 
penicillin 20,000 units intramuscularly statim, to be 
repeated each four hours, conjunctival irrigations with 
boric acid solution every two hours Twenty-four 
hours later, there being no improvement, ocular irri- 
gations were ordered hourly, and 10 Gm of sulfadia- 
zine orally were administered in divided doses Since 
no improvement was noted the sulfadiazine and peni- 
cillin were discontinued after a total of 170,000 units 
had been administered Nine dajs later another course 
of 100,000 units was administered within twenty-four 
hours, without benefit 


Three days after admission to the hospital the inter- 
phalangeal joints of the second and third toes became 
swollen and painful During the next four days the 
right heel, third and fourth toes of the left foot, left 
wrist and right knee progressively were involved 

The conjunctiv’al discharge and edema of the lids'x^ 
subsided slovvlj' but steadily after admissiop to the ^ 
hospital, but in no manner was the response similar 
to that usually seen when penicillin or sulfadiazine is 
used Coincident with the onset of the arthritis a 
cluster of superficial vesicles was observed in the cen- 
tral area of each cornea At this time the conjunctival 
congestion was still intense though the discharge had 
become scantv 

From July 26 to July 30, the patient’s temperature 
ranged from 99 to 102 F From July 31 to August 7, 
the temperature ranged from 98 6 in the morning to 
102 in the evening Thereafter the patient remained 
afebrile Examination in this interval revealed a nor- 
mal prostate 

On the tenth daj' of hospitalization, a marked ciliarj''^ 
flush developed in the right e}'e Numerous corneal 
precipitates and a plastic exudate in the pupillary^ area 
overlying the anterior lens capsule appeared shortly 
thereafter 

On the thirteenth da> iii tlie hospital cutaneous 
lesions began to appear These were hemorrhagic 
vesicular lesions, the size of a pea, two occurred on 
the lateral aspect of the left ankle, two on the dorsum 
of the right ankle, one on the left buttock and one on 
the right lumbar region The lesions were rapidly 
transformed into keratotic elevations which lasted for 
four weeks, peeling off like crusts and leaving pale 
scars 

By the fifteenth day of hospitalization the iritis of 
the right eye had become steadily more severe and a 
mild iritis had developed in the left eye Thereafter, 
a continuous gradual improvement of the keratitis and 
iritis ensued vv^ith complete subsidence of all ocular 
conditions on Sept 3, 1944 Therapy consisted only 
of hot compresses and instillations of atropine 

Approximately two months after hospitalization all 
sjmptoms had disappeared 

SUMMARY 

A case of Reiter s disease is presented chiefly 
because of the severit)'^ of the ocular complica- 
tions The ophthalmologist should be avyare 
of this syndrome, which resembles a gonorrheal 
infection closely but is not due to the gono-"^ 
coccus While therapy is nonspecific, the ulti- 
mate prognosis for the eyes is good 
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In recent years attention has been ciuected to 
the value of detergents m ophthalmology Al- 
though they are being used as germicides and 
cleansing agents/ most of the ophthalmologic 
consideration has been devoted to then penetrant 
action, 1 e , to their ability to aid m increasing 
the penetration of therapeutically active sub- 
stances through the cornea O’Brien and Swan - 
demonstrated that the intraocular penetration of 
carbammoylchohne chloride could he enhanced 
by the use of 0 1 per cent zephiran chloride, 1 
per cent saponin, 0 1 per cent Duponol PC 
or 01 per cent Aerosol OT Other investiga- 
tors followed this lead and showed that the 
intraocular penetration of other locally applied 
drugs could be increased by the use of detergents 
Bellows and Gutmann ® demonstiated the in- 
creased penetration of sulfonamide compounds 
when such detergents as Aerosol OS, Aerosol 
OT, Tergitols 4, 7 and 08j Ocenol KD (oleyl 
alcohol), sodium lauryl sulfate and zephiran 
chloride were used Leopold and Scheie 
studied the increased penetration of sulfathiazole 
from liquid and ointment vehicles using 0 1 per 
cent Duponol ME dry, and Leopold and Steele ° 
observed the increased penetration of other 
sulfonamide drugs, using 0 1 per cent Duponol 
ME dry in eyes with noimal, inflamed and 
abraded corneas Boyd ® established the in- 
creased penetration of physostigmine with the 
employment of zephiran in the vehicle 

From the Department of Ophthalmology, the School 
of Medicine of the University of Pennsylvania 

The work described in this paper was done under a 
^ contract, recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
and Development and the University of Pennsylvania 
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It would seem advisable to consider the m- 
corpoiation of these detergents m various oph- 
thalmic preparations m an effoit to inciease the 
intraocular penetration of many locally applied 
theiapeutic agents However, before any medici- 
nal agent can be recommended for local ocular 
use, its toxic pioperties must be determined 
Maier " found little or no reaction from the daily 
application of zephiran chloride in concentrations 
of 1 4, OCX) to 1 2,500 He did notice defensive 
movements of the animal immediately after instil- 
lation However, Maier washed out the zephiran 
with saline solution one minute after application 
Swan ® called attention to the local toxic effect 
of detergents, with particular reference to 
zephiran He showed that minute concentrations 
of zephiran chloride as small as 0 025 per cent, 
resulted m a violent reaction in the rabbit eye 
when injected into the anterior chamber. Even 
more important was the development of con- 
junctival edema and desquamation when a single 
drop of a solution containing 0 1 per cent 
zephiran chloride was applied to the human cul- 
de-sac After such a dose he also noted minute 
punctate gray areas, which tended to coalesce 
and form a gray haze m the corneal epithelium 
Repeated instillations of zephiran chloride m a 
concentration as low as 0 03 per cent produced 
similar conjunctival and corneal changes All 
changes, however, were reparable when applica- 
tion of the drug was stopped Swan ® also noted 
that the damage which followed local application 
of undiluted Aerosol OT was entirely superficial 

It has been shown that the bactericidal activity 
of standard antiseptics, such as chloramine-T, 
chloroazodin, merthiolate, and potassium per- 
manganate, was enhanced when combined with 
wetting agents ® 

Kintz^o reported better results with sulfon- 
amide compounds plus a detergent than with 
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sulfonamide solution alone against infected 
wounds of the soft tissues of the face Robson 
and Scott demonstrated that a solution of 
sodium sulfacetimide or of sodium sulfadiazine 
plus 0 1 per cent Duponol ME dry was more 
effective in clearing standard experimental infec- 
tions of the cornea due to the streptococcus than 
either sulfonamide preparation without the deter- 
gent 

The local instillation of many drugs, such as 
the sulfonamide compounds, must be made sev- 
eral times each day for maximum effect In 
many instances the eyes requiring therapy will be 
abraded or have infected ulcerations Before 
recommending the incorporation of detergents in 
solution of a sulfonamide compound, it is neces- 
sary to determine the tolerance of eyes with cor- 
neal abrasions as well as of e 3 'es with intact 
corneas, for the various detergents That is the 
purpose of the present studies 

EXPERIMENTAL STUDY 
' METHODS AND MATERIAL 

Normal Rabbit Eyes — The detergents which were 
studies are listed in table 1 Each agent was studied in 
concentrations of 01, 0 25, 0 5, 1 and 100 per cent 
Zephiran chloride was studied in 0 03 per cent concen- 
tration, as well as in the other concentrations Isotonic 
solution of 'sodium chloride was used as the diluent 
The pn of the resultant solutions, as measured by a 


T\ble 1 — Syutlictic Dctei gents Investigated* 


■ierosol OT 

Dioctyl ester of 
sodium sullosucci 
nate 

American Cyanamid 
and Chemical 
Corporation 

•Verosol OS 

Isopropjl naphthalene 
sodium sulfonate 

American Cyanamid 
and Chemical 
Corporation 

Tergitols 4 and 7 

Higher secondary 
alcohol sulfate 

Carbide and Carbon 
Chemical Corpo 
ration 

lergitol 08 

Synthetic pnmarj 
alcohol sulfate 

Carbide and Carbon 
Chemical Corpo 
ration 

Zephiran 

High molecular alkj 1, 
dimethyl and benzyl 
ammonium chlorides 

Alba Pharmaceuti 
cal Co , Inc 

Ddponal ME drj 

Higher aliphatic alco E I du Pont de 
hoi sulfates derived Aemours & Co , Inc 

from technical lauryl 
alcohol and contains a 
minimum of electrolytes 


* All the data In this table except those for Duponol, are 
derived ftfim Bellows and Gutmann ® 

All the detergents evcept zephiran are anionic zephiran being 
cationic 

glass electrode, ranged from 6 to 7 5 The pa of the 
aerosols varied from 6 to 7 The Tergitol, Duponol and 
zephiran preparations had a pn of about 7 Normal 
rabbit eves were used in the first group of tolerance 

10 Kintz, F P Traumatic Wounds of the Soft 

Tissues of the Face with a Preliminary Report on a 
New Azochloramid Solution and a New Sulfonamide 
Solution, Mil Surgeon 89 61, 1941 * 

11 Robson^ J M , and Scott, A A B Experi- 
mental Stre^ococcal Lesions of the Rabbit’s Eye and 
Their Treatment, Brit J Exper Path 25 81, 1944 


experiments All eyes were examined with the aid of a 
corneal biomicroscope The following methods of appli- 
cation were employed (1) single instillation of 2 drops 
of each concentration, (2) repeated instillation four 
times daily of each concentration except the undiluted 
strength 

Tolerance of Eyes with Abiadcd Corneas — Mechanical 
denudations 6 mm in diameter wer-e produced in the 
corneas of rabbit eyes by means of a trephine and plunger 


Table 2 — Influence of Detergents on Regeneration 
of Corneal Epithelium 
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so arranged as to cut a constant depth The epithelium 
was removed from the cut area by means of a swab 
dipped in collodion Fluorescein was used as a guide 
to the depth and extent of staining This method has 
been previously described Denudations were produced 
in this manner in both eyes of 84 chinchilla rabbits, 
weighing from 2 to 3 Kg All of the detergents listed 
in table 1 were used The concentrations used were 
0 1 and 0 5 per cent of each 'of the following substances 
Duponol ME dry. Aerosol OS and OT and Tergi- 
tols 4, 7 and 08 Zephiran chloride was used in 
concentrations of 0 1 and 0 3 per cent Each solution 
to be tested was applied to the right eyes of 6 rabbits 
The left eyes of the 6 rabbits received isotonic solution 
of sodium chloride and acted as controls Instillations 
were made four times each twenty-four hours, at 9, 12, 
3 and 6 o’clock Each instillation consisted of 4 drops 
Each eye was examined and stained with fluorescein 
daily The results are listed in table 2 Instillations 
were made for three days 

RESULTS 

Normal Eyes — Single instillations of all 
detergents except zephiran chloride in concentra- 

12 Leopold, I H , and Steele, W H , Influence of 
Locally Applied Sulfonamides and Their Vehicles on 
Corneal Epithelial Regeneration, Arch Ophth , to be 
- published 
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tjons of 0 1 per cent failed to produce any signs 
of corneal involvement oi conjunctival injection 
m the normal eyes All agents produced marked 
blepharospasm m this conccntiation In 0 1 pei 
cent concentiation zephiran chloride pioduced 
conj'unctival hyperemia, edema, loosening of the 
conjunctnal epithelium and minute areas of coi- 
neal staining These changes disappeaied en- 
tirely within t\\ent}-fom houis 

Single instillations of 0 25 per cent concentra- 
tions of all the detci gents tried except zephiran 
chloride failed to produce any coineal changes 
but did create slight conjunctival hyperemia 
The changes noted wjth zephiian chloiide in 0 25 
pel cent concentration v ere similai to those v ith 
0 1 per cent concentration and also disappeaied 
\\ ithin tv ent}’-four hours Single instillations of 

0 5 per cent concenti ations of all the detergents 
produced all the conjunctival changes noted with 

0 1 per cent zephiran chloride These disap- 
peared in tventy-four houis Of these sub- 
stances, Tergitol 08 produced the least changes 
Only zephiran produced corneal alterations The 
1 per cent concentrations of all the detergent's 
except Teigitol 08 pioduced blepharospasm, con- 
junctnal hjperemia, edema, loosening of con- 
junctival epithelium, superficial corneal haziness 
and areas of corneal staining All these changes 
disappeared within tventy-four hours after single 
applications Tergitol 08 produced less pro- 
nounced conjunctival changes than the others and 
no corneal changes 

Single applications of the undiluted Teigitols 
4, 7 and 08, of the powder of Duponol ME dry 
and Aerosol OS apd of the solid aerosol OT pi o- 
duced marked conjunctival injection, edema, 
considerable sloughing of the conjunctival epi- 
epithelium and staining of one third of the cornea 
within the first few minutes Superficial punc- 
tate areas and corneal haziness occuned in all 
eyes These changes had disappeaied fiom the 
^ majority of the eyes so treated by the end of 
one week A few eyes showed a slight corneal 
haze, although there was no corneal staining at 
the end of two weeks Although some eyes 
recovered more rapidly than others, one agent 
when used m this concentration did not produce 
consistently less damage than the others At no 
time did biomicroscopic examination reveal any 
pathologic change in the ins, the lens or the 
anterior chamber 


Repeated applications four times daily of 0 1 
^ and 0 25 per cent concentrations of Duponol, 
Aerosol OS and Aerosol OT and Tergitols 4, 
7 and 08 created only mild conjunctival injection 
However, after each instillation considerable 
blepharospasm occurred, which persisted for ap- 


proximatel}'^ four minutes These conjunctival 
changes disappeaied entirely vithm twenty-foui 
houis after the instillations were discontinued 

Repeated use of 0 5 per cent concentrations 
of Duponol ME diy, Aerosol OT, Aerosol OS 
and Tergitols 4 and 7 produced pronounced 
conjunctival edema, sloughing of, epithelium and 
hjperemia A mucoid discharge also developed 
Corneal staining and superficial haziness oc- 
curred. All eyes cleared within forty-eight hours 
after the theiapy w as stopped Tergitol 08 did not 
piodtice these changes in this concentiation aftei 
five days of such therap) With all the other 
detergents these changes developed after tw'enty- 
four hours 

Repeated use of a 1 pei cent concentiation 
of each agent pi oduced the same changes These 
weie more seveie and did not fully disappear 
in all eyes until se\ent}'-two hours had elapsed 
after cessation of theiapy Teigitol 08 pioduced 
the corneal changes m this concentration only 
after seven days of such treatment 



Influence of detergents on regeneration of the corneal 
epithelium 

The following detei gents were used in the studv m 
both 0 5 and 0 1 per cent concentration tergitols, 4, 7 
and 08, aerosols OS and OT, and Duponol ME dry 
Zephiran chloride was used in 0 1 per cent concentration 
only 

There were 84 control ejes, 36 eyes were treated i\ith 
the 0 5 per cent concentration and 42 eyes with the 0 1 
per cent concentration 

Ahaded Eyes — Table 2 and the giaph pie- 
sent the results of experiments on epithelial 
regeneration It is evident from the data that 
all these agents retard regeneration of corneal 
epithelium when 0 5 per cent concentrations are 
used four times a day The 0 1 per cent con- 
centrations also retard regeneration of corneal 
epithelium, but not to such a degree as the 0 5 
per cent preparations Zephiran chloride retards 
regeneration of corneal epithelium slightly in 
concentrations as low as 0 03 per cent In many 
of the abraded eyes receiving a 0 5 per cent con- 
centration of the detergent four times a day, 
^ asculanzation and edema of the cornea occui red' 
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A few became infected m spite of the bactericidal 
potenfialities of the detergents Scarring occurred 
in a few of the detergent-treated eyes but not in 
any of the control eyes 

COMAIENT 

It IS evident that the detergents are capable 
of inflicting damage to normal rabbit eyes Con- 
centrations which are damaging vary with the 
detergent and with the frequency of application 
The damage, as pointed out by Swan,® is entirely 
superficial even when an undiluted preparation 
of the detergent is us6d The structures involved 
are the conjunctiva and the cornea Conjunc- 
tival edema, mucoid discharge, sloughing of cells 
and injection are characteristic Punctate hazi- 
ness, and later general haziness and staining, of 
the cornea are found These changes are similar 
to those described b}'^ Swan ® The tissue altera- 
tions noted m the normal rabbit eye are usually 
capable of recovering without permanent damage 
after contact with the detergent is ended No 
change characteristic of an individual detergent 
was noted All the detergents tested produced 
the same type of ocular damage 
All detergents used retarded regeneration of 
corneal epithelium This retardation was marked 
when -a solution containing 0 5 per cent of the 
detergent was used The 0 1 per cent concen- 
tration of each detergent still retarded epithelial 
regeneration although much less so than the 
higher concentration 

Various suggestions have been made to account 
for the cytotoxic effects of detergents 

Loeb,^® in 1913, found that surface-active 
agents, among them bile salts and higher fatty 
acids, when applied to unfertilized eggs of the 
sea urchin, induced cleavage and development, 
whereas higher concentrations caused cytolysis 
Mirsky and Anson suggested that the pro- 
tein molecules of the cells may be disrupted by 
the pull of the detergents and thus denatured 
Kuhn and Beilig^® suggested that the* germicidal 
concentrations of some detergents correspond 
rather closely with the concentration necessary 
to bring about denaturation of proteins Baker, 
Harrison and Miller ” showed that there is a 

13 Loeb, J Artificial Parthenogenesis and Fertili- 
zation, Chicago, University of Chicago Press, 1913 

14 Mirsky, A E , in Cold Spring Harbor Symposia 
on Quantitative Biology, Cold Spring Harbor, L I , The 
Biol^ogical Laboratorj, 1938, vol 6, p ISO 

15 Anson, M L The Denaturation of Proteins bj 
S\-nthetic Detergents and Bile Salts, J Gen Phjsiol 
23 239, 1939 

16 Kuhn, R , and Beihg, H J Ber d deutsch 
chem Gesellsch 73 1080, 1940 

17 Baker, Z , Harrison, R W , and Miller, B F 
The Bactericidal A.ction of Sinthetic Detergents, J 
Exper Med 74 611, 1941 


fairly good correlation between the bactericidal 
action and the inhibition of bacterial metabolism 
They were also able to demonstrate that lecithin 
and cephalin could prevent this inhibition 

These studies do not contraindicate the use 
of detergents , they simply call attention to the 
toxic property of these compounds These data 
would argue against universal incorporation of 
these agents in ophthalmic preparations From 
these observations on their influence on rabbit 
eyes, one can say that detergents should not be 
recommended for repeated use m eyes with tor- 
neal abrasions If they are used, the concen- 
tration should not be above 0 1 per cent for 
Duponol ME dry, Tergitol 08, Tergitol 4, 
Tergitol 7, Aerosol OS and Aerosol OT 
Zephiran chloride could not be used in concen-^ 
trations over 0 03 per cent If detergents are 
used m eyes with an intact cornea, or w^herever 
they are used, the patient should be wmrned to 
expect irritation and blepharospasm All patients 
using local detergents m the eye, dr ophthalmic 
preparations for local use containing detergents, 
should be examined at routine intervals to deter- 
mine whether any local toxic effects of the 
detergent are appearing Cessation of the use 
of the detergent will probably be followed by 
clearing of the superficial damage inflicted 

SUMMARY AND CONCLUSIONS 

Repeated application of detergent solutions 
produced conjunctival damage in concentrations 
as low as 0 1 per cent Zephiran chloride m this 
concentration produced corneal damage 

Repeated applications of higher concentrations 
of all the detergents tested produced superficial 
corneal changes m normal rabbit eyes 

Repeated applications of solutions containing 
0 5 per cent of each detergent definitely retarded 
regeneration of corneal epithelium The 0 1 per 
cent concentration slightly retarded the regenera-^ 
tion 

The changes pioduced in the conjunctiva and 
cornea by one application of undiluted prepara- 
tions of several of the detergents are reparable 

The tissues subject to damage by the detergents 
are the conjunctiva and cornea No evidence of 
involvement of deeper tissues of the cornea, the 
ins, the lens or the anterior chamber could be 
noted 

Local ophthalmic use of the detergents should 
be considered and recommended only with knowl- 
edge of their possible toxic properties 

Hospital of University of Pennsylvania 

18 Baker, Z , Harrison, W , and Miller, B F In- 
hibition by. Phospholipids of the Action of Synthetic 
Detergents on Bacteria, J Exper Med 74 621, 1941 
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PLASTIC SURGICAL REPAIR ABOUU VHI 
WITH FREE GRAFTS 
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The surgical correction of scancd deformities 
about the eyes as the result of pieviouS injuries 
assumes increasing importance to the militar}' 
ophthalmologist as the war progresses In their 
repair, special attention must constantly be given 
to the functional result of the eye, as well as to its 
cosmetic appearance Because of hiS special 
knowledge of the physiolog}' and anatomy of the 
eye and its adnexa, plastic surgical procedures 
about the eyt are preferably performed by the 
properly trained ophthalmic surgeon 

In many instances, free grafts of skin or 
mucosa are most effecbve in accomplishing the 
desired result This report cites 3 cases to illus- 
trate the cosmetic and functional improvement 
about the eyes that can be obtained with use of 
various types of free grafts It also serves to 
review and emphasize the important basic prin- 
ciple of these procedures as advocated bj 
Wheeler and Hughes in the application of this 
form of plastic surgery 

FREE MUCOUS MEMBRANE GRAFTS 

Severe symblepharon may produce deformity, 
loss of vision or mechanical irritation of the eye 
Its basis is loss of substance and consequent 
defect m the conjunctiva, followed by adhesions 
of the raw surfaces Prior to the use of free 
grafts, surgical measures for relief from symble- 
pharon often consisted simply of division of the 
band, sometimes with the use of a form, with the 
hope that this would prevent the adhesion from 
reforming This procedure was unsuccessful 
^ since it did not attack the cause of adhesions 

The correction of symblepharon in cases m 
which there is insufficient conjunctiva to permit 
mobilization and covering of all raw surfaces 
mthcwt -awy oi the. iosmx _ 

replacing the lost substances with a graft In his 
book on "Reconstructive Surgery of the Eye- 
lids,” Hughes ^ reviews the types of tissue which 
have been employed to repair conjunctival de- 
fects These include, m the order of their first 
use skin, rabbit conjunctiva, mucous membrane 

^ From the Eye Section, Lovell General Hospital, 
Fort Devens, Mass 

1 Hughes, W L Reconstructive Surgery of the 
Ej'ehds, St Louis, C V Mosby Company, 1943 


from the month, human conjunctiva, autogenous 
vaginal mucosa, rectal mucosa, homogenous vagi- 
nal mucosa and homogenous amnion Mucosa 
from the moutli, first used by von Canon in 1873, 
IS now favored by most ophthalmic surgeons to 
repair defects of conjunctiva when the globe is 
present 

Autogenous buccal or labial mucosa grafts to 
the lids and globe take readily The donor tissue 
IS readil}'^ a\ailable and conveniently obtained, 
and the donor -site requires little postoperative 
attention It may be left unsutured These ad- 
vantages are of particular significance m military 
surgery Unlike skin, mucous membrane pro- 
vides a smooth surface and glands It does not 
desquamate and has no hairs, therefore it does 
not produce corneal abrasion 

The technic of removal of the mucosa graft 
consists in raising a thm layer with superficial 
injection of procaine and dissecting with cataract 
knife or scissors Any submucosal fat present on 
the graft is trimmed with scissors The graft is 
promptly applied to the area of defect and sutured 
in place with fine silk sutures on atraumatic 
needles When the graft is applied to the globe, 
It IS desirable to fix it m place wuth episcleral 
sutures This fixation has been emphasized by 
Gifford = and Castroviejo '' It is especially im- 
portant at the limbus Failure to do this may re- 
sult in the graft growing over the cornea when 
tissue has been shaved from that structure, as in 
cases of recurrent pterygium 

Case 1 — Mucous membrane graft for symblepharon. 

G M, a private aged 21, a member of d hospital 
medical detachment, was first seen in the eye clinic of 
Lovell General Hospital Feb 2, 1943 He complained 
that for several months hts right eye had been red, 
irritable and sensitive to light This symptom was so 
severe on vvakmg tb.aJt vta.?. waJat-i, Va -afra. tyt 
for thirty minutes or so, and then he squinted the hds 
of this eye most of the day 

He stated that at 9 years of age the right eye was 
burned with wet lime Prompt treatment at an oph- 
thalmic hospital saved the eye, but adhesions developed 
between the hds and the globe Operation was subse- 


2 Gifford, S R Lectures on Ophthalmic Surgery, 
Postgraduate Course in Ophthalmology, Northwestern 
University, 1941 

3 Castroviejo, R Superficial Keratectomy, demon- 
strated by movies before the Washington, D C, Oph- 
thalmological Society, March 1944 
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quently performed for this defect, but no permanent 
improvement was obtained After the accident, the 
injured eye became “practically blind,” and the upper 
lid drooped This condition had persisted unchanged 

Examination revealed that vision in the right eye 
was limited to perception of hand movements, vusiial 
acuitv in the left eye was 20/20 The right upper lid 
drooped notably, and its movement was partially lim- 
ited The normal fold in the skin of the upper lid was 
absent The bulbar conjunctiva was moderately in- 
jected The upper fornix was largely obliterated by 
three adhesions between the lid and the globe (fig 1 A) 
The largest of these extended from the midtarsal 
region down over the cornea to about 1 mm below 
its vertex, involving about 20 per cent of the corneal 
surface The cornea presented an annular limbal opacitv 
and numerous v^ascularized scars, of varying density, 
involving the anterior stroma and Bowman’s membrane 
The fundus was not vnsible The results of examina- 
tion of this eye were otherwise without significance 
The left eve was normal 

Despite conservative medical treatment, the symp- 
toms did not improve significantly during the ensuing 
yeai It was thought that the symptoms were largely 
attributable to traction on the globe during movement 



Fig 1 (case 1) — A.ppearance of the lids {A) before 
and (jB) after plastic repair 


To free the globe from the hd and to correct the 
disfigurement, surgical intervention was considered 
indicated 

On Jan 20, 1944, with local anesthesia, the scar 
was dissected from the cornea and sclera in one piece, 
without excising it The bulbar conjunctiva on either 
side was incised a few millimeters from the limbus 
and dissection carried upward to form a fornix All 
of this tissue was used to line the upper lid and to 
reconstruct the fornix The large defect in the bulbar 
conjunctiva which resulted was repaired with a mucous 
membrane graft, 28 by 15 mm, obtained from the 
lower hp This w'as held in place with episcleral, 

000000 surgical silk placed around all its edges and 
with one suture in the center of the graft A pressure 
dressing w as applied, and both eyes were bandaged 
The eye operated on was first dressed four days 
later, and the fellow eve was thereafter left open 
The sutures were removed over the period of from 
tlie sixtli to the twelfth postoperative day, two or 
three sutures in the fornix being inaccessible before 
the twelfth day The soldier returned to full duty 
on February 1 Since then there ha^e been no symp- 
toms The conjunctival injection has cleared consider- 
ably The ptosis IS appreciably reduced -md the normal 
fold has appeared in the skin of t’le hd The upper 


fornix lb normal in depth (fig 1 B) The globe and 
the lid move freely The upper portion of the cornea, 
from which the adhesion was dissected, is now clearer 
than most of the rest of the cornea The visual acuitv 
IS 20/300 

The relief of symptoms the improvement of vision 
and the improv'ement of his appearance have had a 
salutary effect on this soldier’s morale and have per- 
mitted him to perform liis duties without the interrup- 
tions previously necessitated by' visits to the clinic As 
was pointed out by Spaethj* mucous membrane grafts 
in the repair of such conditions may preserve “the 
possibility of future improv'cment in vision by kerato- 
plasty ” 

TRrn nPITHFLI \l grai ts 

This t 3 pe of graft yvas first leported by Ollier 
in 1872 and modified by Thiersch in 1874 so that 
It IS now generally knowm as the Olher-Thiersch 
giaft Jt includes the epidermis and tops of the 
papillae of the conum and av'erages 0 01 inch 
(2 5 mm ) in thickness It is pieferabl> taken 
from the haiiless surfaces of the innei thigh or 
arm with a large razoi oi wuth the Padgett 
dermatome Because of its great availability and 
high pi obabiht) of take, it may be used in repan 
of large traumatic defects or extensive granula- 
tion sm faces of the lids Because of its thinness 
how ev ei , the epitlielial gi aft appeal s blanched and 
offeis less protection than a full thickness graft 

One of tlie chief uses of the Olher-Thiersch 
giaft today is in epithelization of the eye socket 
The procedure was first i eported by Esser ® in 
1917 It was then further modified until it was 
perfected by Wheeler'- He stiessed the follow- 
ing points to be observ'ed in lelming the oibit 

1 Wide excision of the scar tissue causing con- 
tiacture of the eye socket 

2 Careful dissection of the scar tissue fiom 
the undei surface of the hds, with especial 
care to avoid injury to the lev'ator palpebrae 
muscle 

3 Reconstmction of foimces v\ ith the incision 
extended to the lowei oibital rim 

4 Use of a mold, caiefully shaped to fit the 
orbit, about which the graft is wrapped with the 
raw surface outward 

5 Complete immobilization of the graft bv 
application of a pressure bandage 

In taking the graft, the skin should be kept on 
the stretch and flat The donor site is dressed 
with petrolatum gauze, and the first redressing 
IS done on the fourth postopei ative day The 

4 Spaeth, E B The Use of Mucous Membrane 
Grafts in Ophthalmic Plastic Surgery, Am J Ophtb 
20 897-907, 1937 

5 Esser, J F S Studies in Plastic Surgery ot 
the Face, Ann Surg 65 297-315, 1917 

6 Wheeler, J kl Restoration of the Obliterated 
Eye Socket, Am J Ophtb 4 481-488 1921 
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newl) formed skin ma) be letaken after thiee to 
four weeks, if nccessan, if a Padgett deimatome 
IS used 

Case 2 — Thtcisch gtafl of the orbtt 
W E, a private aged 33, was admitted to Lovell 
General Hospital Feb 26, 1943 for plastic repair of 
the right orbit Enucleation of the patient’s right eye 
had been performed thirteen veais picviously, after a 
penetrating wound resulting from the accidental evplo- 
sion of his rifle while hunting An artificial eye, how- 
ever, could never be retained in the socket because of 
secondarj scar tissue 

On admission the socket of the right cjc was shallow 
and conspicuouslj scarred Thick adhesions extended 
from the fundus to the lower hd and partially obliterated 
the inferior cul-de-sac This prevented proper reten- 
tion of any prosthesis The left eye was normal, and 
visual acuitj was 20/40, correctible to 20/20 
On March 2, 1943 the scar tissue which was oblit- 
erating the e>e socket was excised, with local anes- 
thesia The dissection was continued to the periosteum 
ot the inferior orbital rim, thus freeing the lower 
fornix The resulting raw surface was then made 
smooth in preparation for the skin graft, and all bleed- 
ing was controlled A lateral canthotoni) was done 
to facilitate tlie introduction and withdrawal of a mold 
ot dental wax This mold was carcfullj shaped to fit 
the socket, so that accurate contact between tlie oppos- 
ing surfaces of the recipient area and the mold was 
made A Thiersch graft, about 2 by 3 inches (5 by 
7 5 cm) square, was cut from the inner surface of 
the right thigh with a Sheehan-Kilner knife The 
epithelial graft was wrapped around the previously 
fashioned mold, with the raw surface outward, and 
inserted into the prepared bed of the socket, with the 
overlapping edges meeting at the palpebral fissure 
The lids were then closed with three silk marginal 
mattress sutures A pressure bandage was applied over 
the right orbit, and both c>es were kept covered eight 
days to insure 'complete immobilization of the graft 
The lid sutures were removed on the tenth postopera- 
tive da>, and the mold was removed The epithelium 
was now adherent at all points of contact with the 
previous raw surface, and the lower fornix was well 
formed All excess portions of the skin graft were 
trimmed and the desquamated material was removed 
from the socket daily by irrigation with a solution of 
boric acid A temporary prosthesis was procured on the 
fifteenth postoperativ e day and was satisfactorily retained 
in the restored socket The patient was then returned 
to duty Subsequent! j , a larger, permanent prosthesis 
was obtained 

. FREE FULL IHICKNESS GRAFTS 

The military surgeon will often be able to 
reduce the need for plastic procedures by proper 
technic m the initial repair of lacerations of the 
lids Tins involves complete hemostasis, careful 
approximation of all wound lips and particular 
attention to the lid margin The white line and 
the anterior and posterior borders of the lid 
margins should be precisely alined and sutured 
The tongue and groove technic of Hughes " with 
mtermarginal sutures or adhesions, is recom- 
mended If the laceiation is small, the mtra- 


maigmal suture of Minsky ® may suffice and is 
perhaps paiticulaily' useful foi the average mili- 
taiy suigeon 

The repair of defects of the skin of the lid was 
first accomplished wuth sliding flaps and pedicle 
grafts The use of structures of one hd foi the 
repaii of the opposing hd w'as fii st advocated and 
instituted by Grandenigo in 1870 The first sue* 
cessful use of fiee, full thickness skin for a defect 
of the skin of the hd w'as made by Le Fort m 
1872 in a case of ectiopion At the same time, he 
employed the all-important principle of paitial 
closuie of the lids to prevent postoperative con- 
ti action 

Full thickness skin has been obtained fiom 
various paits of the liody, including chiefly the 
arm, the leg and the back of the ear Use of the 
skin of the uppei hd was first emphasized by 
Dantielle and Taitois m 1918 This technic was 
perfected by Wheelei w ho stated that in the 
young adult a piece of skin 20 to 25 by 50 mm 
might be lemoved fiom the upper hd without 
dangei ot lagophthalmos Skin from the lowei 
hd should not be used because of the danger ot 
pioducmg ectiopion 

Skill fiom the hd is superior to skm from any 
othei souice In contiast to other skin, it gives 
a good, if not pei feet, match m all respects — han , 
color, textui e, thickness and flexibility There is 
little subcutaneous tissue The graft does not 
tend to contiact The donor site is closed w'lth- 
out difficulty’’ with a subcuticular suture and heals 
without scar, deformity or loss of function 
When a defect cannot be satisfactorily repaired 
with a flee, full thickness graft, a sliding or 
pedicle flap may sometimes be utilized Such 
grafts, howevei, wdiich are taken fiom the brow 
or the cheek, have the disadvantages of gi eater 
thickness of the skin, increased scarring at the 
edge of the graft and new scars m the donor area 

The free, full thickness giaft is outlined on the 
donor hd with a knife and dissected with cataract 
knife or scissors, taking care not to include any 
deep tissue It is important to avoid handling 
the tissue, especially with forceps A few sutures, 
preferably one in each end, may be placed for 
traction These same sutures are used to fix 
the graft in its new site There it is placed in a 
bed which has been carefully prepared, all scar 
tissue having been removed and all bleeding 
stopped Fine sutures are placed close to the 
edge Intel marginal adhesions are employ^ed to 


j-vepau oi Kccent Lid 
Lacerations Intramargmal Splinting Suture Sure 
Gynec & Obst 75.449-456,1942 

9 Wheeler, J M Correction of Cicatricial Ec- 
tropion by the Use of True Skin of Upper Lid T A 
M A 77 1628-1630 (Nov 19) 1921 ’ ^ 


7 Hughes,^ pp 90-91 
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splint the repaired lid and to keep it on the 
stretch after operation 

In the hands of some operators, free, full 
thickness grafts have not been highly successful 
Padgett referred repeatedly to failure of take 
of full thickness grafts, but he also mentioned 
the suitability of full thickness skin from the lid 
for repair of defects of the lid The problem in 
the case of repair of the lids differs from that 
in general plastic piocedures, in that full thickness 
skin from the lid is thin, the area to be grafted 



Fig^ 2 (case 3) — Appearance of the lids before plastic 
repair, with the eyes {A) open and (B) closed 


is relatively small and the base is less oftln a 
granulating surface, which is a less favorable base 
for full thickness grafts Furthermore, the 
ophthalmologist, in his grafting, probably less 
often deals with patients suffering from dehydra- 
tion, hypoproteinemia and avitaminosis 

In the case of skin from the lid, free, full 
thickness grafts usually take when utilized by 
operators who have followed the principles set 
down by Wheeler He emphasized the impor- 
tance of pressure dressing, providing close appli- 
cation and immobilization and preventing edema 
and exudate A stent may be desirable Sea 
sponge, if available, is useful in obtaining pressure 
but is not necessary Wheeler did not change the 
first dressing for five to seven days Subsequent 
dressings are made at inter\fals of two to five 
da)»s A rise m temperature, pain, odor and 
discharge at the edge of the dressing will permit 
the diagnosis of infection if it is present The 
graft need not be disturbed by earty and fre- 
quent dressings 

C^SE 3 — Repair of defect of skin of lid 

A V , private first class, was admitted to Lovell 
General Hospital March 15, 1944, complaimng of ina- 
bilitj to close his nght eye completely, associated with 
redness and discharge in that eye 

10 Padgett, E C Skin Grafting, Springfield, 111 , 
^ Charles C Thomas, Publisher, 1942, pp 20, 25 and 85 


He stated that on Jan 23, 1944 he sustained mul- 
tiple lacerations about the face, when he was thrown 
through the windshield of an automobile involved in 
a collision He had received prompt treatment at an- 
other hospital, including cutaneous sutures for lacera- 
tions of the right upper eyelid, the right eyebrow, the 
right cheek and the scalp 

On examination, the right upper lid was seen to be 
pulled up and away from the globe by a scar running 
from the junction of the medial one quarter and the 
lateral three quarters of the border of the lid to a 
point about 8 mm above the ejebrow (fig 2 A) The 
hd did not follow the eye on downward gaze The 
borders of the upper and lower lids of the right eye 
did not meet from the middle of the lids to the medial 
canthus, when the eyes were closed (fig 2B) The 
exposed conjunctiva of the globe in this region was 
injected The medial quarter of the border of the 
upper hd was slightly everted An attempt to evert 
the upper lid showed that the medial end of the tarsus 
was fixed by the scar below the eyebrow There was 
no limitation of motion of either eye 

On klarch 20, 1944 the scar tissue of the right upper 
hd was completely excised To form adhesions to the 
hd, the hd margins at this site were denuded in hvo 
pairs of opposing areas and brought together by means 
of mattress sutures tied over rubber bolsters The 
defect in the skin m the right upper hd was repaired 
with a free, full thickness graft, elliptic in shape and 
measuring 25 by 9 mm , taken from the left upper hd 
The graft was sutured in place with closely spaced, 
fine, interrupted silk sutures on atraumatic needles 
The surgical wound of the donor hd was closed with 
a subcuticular, running silk suture Both eyes were 
dressed, and a pressure bandage was applied to the 
right eye 

The first dressing was done on the fifth day The 
subcuticular suture was then removed from the left 



Fig 3 (case 3) — ^Appearance of the lids after plastic 
repair, with the eyes {A) open and (B) closed 


hd and the right eye only dressed All sutures were 
removed from the right hd on the seventh day A 
pressure dressing on the right eye was continued for 
eleven days All dressings were discontinued on the 
sixteenth day The intermarginal adhesions were left 
in place for two months and then severed 
At the time of this report, three months after opera- 
tion, the hd IS in good position, and the coloboma is 
absent (fig 3 A ) , the hd follows the eye on downward 
gaze apd meets well on closure (fig 3 B) 
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Refraction m the eye is detei mined by the 
position of the postei loi focus of the eye in i ela- 
tion to the retina, which, in turn, depends on the 
length of axis and on the value of separate ele- 
ments in the refi active apparatus of the eye, 
namely, radiuses of curvature of the coinea and 
of the surfaces of the lens, depth of the anterior 
chamber and thickness of the lens The lesults 
of my investigations, described in a number of 
papers,^ have shown that the length of the axis, as 
well as the elements of the refractive apparatus, 
vary considerably and that this variability has a 
great, and sometimes decisive, significance for 
refraction, permitting one to evaluate properly a 
number of peculiarities associated with the 
anomalies of refraction However, the length of 
axis and its significance for refi action are not the 
only factors determining refraction m the eye 
The position of the principal plane of the optica! 
system is also of great importance Each optical 
system possesses a definite refractive power But 
if one takes into consideration that the distance of 
the posterior focus of the eye is measured fi om the 
principal planes of the optical system, it is clear 
that the position of the postenor focus must depend 
not only on the refractive power of the system but 
on the position of the principal planes For this 
reason, the position of the posterior focus in two 
optical systems possessing the same refractive 
power may be different, depending on the position 
of the principal planes When applied to the 
optical system of the eye, this means that the 
position of the posterior focus depends both on the 
refi active power of the eye and on the position of 
the posterior principal plane of the visual optical 
system The greater the distance between the 
cornea and the posterior principal plane of the 
eye, tlie more the posterior focus will be displaced 
backward, the refractive power of the optical sys- 
tem remaining the same , on the other hand, the 
smaller the distance between the cornea and the 

1 Tron, E Optical Bases of Ametropia, in Spe- 
cial Collection on Ophthalmology in Honor of Forty 
Years of Scientific Activity of M I Averbakh, Mos- 
cow, Gosudarstvennoe izdatelstvo biologischeskoy i me- 
ditsinskoy literature, 1935 , Optic Foundations of Araso- 
and Isometropia, Sovet vestnik oftal 6 -181-499, 1935 


postenor piincipal plane, the moie foiwaid will 
be the postenor focus of the optical system It 
follows that the position of the chief postenor 
focus in relation to the retina and consequently 
the lefraction diffei with the same length of axis 
and lefractive powei, depending on the position 
of the postenor pnncipal plane of the optical 
system 

The aim of the piesent study was to determine 
whether or not the foi egoing statements concei n- 
ing the significance of the postenoi principal plane 
of the eye in refraction aie true The verification 
was made ivith 275 eyes by measuring the refi ac- 
tion with the Tschernmg ophthalmophakometer 
(refi action fiom 10 to — 25 D ) The radius 
of coineal cuivatuie was measured with the Javal 
ophthalmometer The radiuses of curvature of 
the surfaces of the lens, the depth of the anterior 
chamber and the thickness of the lens vveie 
measured with the Tschernmg ophthalmophak- 
ometer The position of the postenor focus and 
the length of axis were calculated on the basis of 
the data obtained from these determinations after 
refraction under atropine cycloplegia Measure- 
ments of 130 eyes were taken by my associates 
and me, and values for 145 eyes were obtained 
from the works of Averbakh ” and Zeeman ^ I 
used the same material in a number of my earlier 
investigations 

The first problem to be investigated is the 
variability of the position of the posterior princi- 
pal plane of the optical system It is well known 
that Gullstrand calculated for his schematic eye a 
distance of 1 602 mm between the principal 
posterior plane and the cornea Our data are 
given ip table 1 

As can be seen from this table, the position of 
the posterior principal plane in the optical system 
of the eye varies wudely, within the limits of 1 06 
and 2 51 mm Its average distance from the 
cornea is 1 63 mm Thus, our average value co- 

2 Averbakh, M I Dioptrics of Eyes with Vari- 
ous Refraction, Inaug DisSert, Moscow, 1900 

3 Zeeman, W P C Em Beitrag zur Frage der 
optischen Grundlagen der Aniso- und Iswnetropie Arch 
f Ophth 133 211-230, 1935 
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mcldes with the position of the posterior princi- 
pal plane m Gullstrand’s schematic eye How- 
ever, significant deviations from this average 
value in either direction have been recorded 
Values of 1 40 to 1 90 mm have been frequently 
encountered, namely, in 232 eyes (84 5 pei cent) 
It is seen from the literature that investigations 
were earned out sixty-five years ago the lesults 
of which permitted the conclusion that the posi- 
tion of the posterioi principal plane m the optical 
system of the eye is subject to considerable varia- 
tions After Helmholtz had suggested his oph- 


Table 1 — Position of Postetioi Principal Plane in 275 
Eyes with Ref i action from -\-10 0 to — 250 D 


Position of Posterior 

Number of 

Principal Plane, Mm 

Cases 

1 00 to 1 09 

1 

1 10 to 1 19 

1 

1 20 to 1 29 

6 

1 so to 1 39 

17 

1 40 to 1 49 

48 

1 60 to 1 59 

52 

1 60 to 1 69 

62 

1 10 to 1 79 

38 

1 SO to 1 89 

32 

ISO to 199 

9 

2 00 to 2 09 

5 

2 10 to 2 19 

o 

2 20 to 2 29 


2 30 to 2 39 


2 40 to 2 49 

1 

2 50 to 2 59 

1 


thalmometei, a numbei of investigators were for 
many years engaged in measurements of ele- 
ments of the visual apparatus of the eye The diffi- 
culty of the method and the complexity and 
minuteness of the calculations restricted the 
number of examined eyes with various refractions 
to 56, among which 31 eyes had refractions from 
-+-55 to — 130D (measured by von Reuss 
The table shows that in 31 cases the position of 
the posterior principal plane of the optical sys- 
tem presented variations from 1 39 to 2 33 mm 
However, von Reuss, citing these data, among 
other results of his measurements, did not em- 
phasize the considerable variability in the posi- 
tion of the principal posteiior plane as seen from 
these values and did not discuss the finding 
The literature devoted to the investigation of the 
optical elements of the eye does not contain much 
on this subject, and the problem remains un- 
soh ed 

In order to determine factors influencing the 
position of the posterior principal plane m the 

4 \on Reuss, A Untersuchungen uber die opti- 
Echen Constanten ametropischer Augen, Arch f Ophth 
23 (pt 4) 183-268, 1877, Ophthalmometnsche Mittheil- 
ungen 2 Messung eines atropinisirten hypermetropischen 
\uges, ibid 26 (pt 3) 7-11, 1880 


eye, we studied the coi relation between this posi- 
tion and other elements of the optical visual ap- 
paratus For this, we calculated the coefficient 
of correlation between the afoi ementioned ele- 

t 

ments In estimating the data obtained, one must 
take into consideration variations of the coeffi- 
cient of coi relation fiom 0 to 1 A coefficient ot 
correlation equal to 0 indicates that no quanti- 
tative interdependence exists between the two 
given values A coefficient of correlation equal 
to 1 indicates a maximum possibility of interde- 
pendence betw een the tw o values The coi relation 
maj'^ be of two kinds positive or negative -\ 
positive con elation means a simultaneous m- 
ciease of both values A negative correlation 
means a converse process, that is, an inciease 
of one value is accompanied wuth a decrease of 
the othei The error in the coefficient of corre- 
lation Avas also calculated in each individual case 
This was done m order to establish the extent 
of accuracy of the coefficient According to the 
rules of A<-aiiation statistics, the coefficient of 
correlation is considered accurate only if the 
eiror is not more than one-third the \alue of 
the coefficient 

The coefficients of correlation obtained aie 
given in table 2 

As may be seen m table 2, the coefficients ot 
correlation show no interdependence betiveen 
the posterior principal plane and the length ot 
axis because there is only insignificant and inac- 
curate correlation betw een these two values 
(coefficient of correlation == 0 09, which is equal 


Table 2 — Coi t elation Between Posteiior Principal 
Plane and Some Optical Elements of 
Visual Appaiatus 


Elements in Hcgard to Which the 
Coefficient of Correlation 

Coefficient of 

Was Calculated 

Correlation 

Length of axis 

—0 09+0 OS 

Rcfractne power of eje 

0 54+0 06 

Rcfnttixe poner of cornea 

—0 002+0 OS 

Refractive power of lens 

0 63+0 05 


to the erroi ±: 0 08) This differs from the posi- 
tive, and quite accurate, correlation between the 
position of the posterior principal plane and the 
refractive powder of the eye (coefficient of corre- 
lation, 0 54 ± 0 06) and show's that the greater 
the refractive power of the ej'e, the farther the 
posterior piincipal plane is situated from the 
cornea The refractive power of the eye is com- 
posed of two essential elements the refractive 
pow'er of the cornea and the refractive power of 
the lens The refractive power of the cornea has 
no effect on the position of the posterior principal 
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plane if the coriespondmg coefficient of cone- 
lation approaches 0 (0 02) It is quite different 
with the lens A considerable, positive and quite 
accurate coi relation (coefficient of con elation 
0 63 ±: 0 05) between the position of the posterior 
principal plane and the ref i active power of the 
lens indicates that the greater the ref i active 
power of the lens the farther the posteiior princi- 
pal plane is situated from the cornea 
The foregoing data on factois determining 
various positions of the posterior principal plane 
in the optical visual system lead to the con- 
clusion that changes in the position of the pos- 
tenoi principal plane in the eye are dependent 
on the value of the refractive power of the lens 
and that variations m this lefractive power are 
most important 


T\ble3 — Position of Poslciioi Pitiictpal Plane in 
Eyes with Fanous Refiatiivc hiiois 


Material 

^ umber 
of 

r^es 

Extreme 

Variants, 

Mm 

■r\eraBe 

Value, 

Mm 

Mean 
Square 
Dei lation 

•Ul eyes 

275 

1 OG — 2 51 

1.03 d: 0 01 

* 0 20 * 0 01 

Emmetropln 

CO 

1 30 — 2 51 

1 C0±003 

* 0 23 ± 0 02 

Vmetropia 

215 

1 06 — 2 IS 

161*0 01 

*081*001 

Htpermetropia 

05 

107—2 00 

162*002 

*018*001 

Myopia 

120 

1 IS — 2 18 

1 60 * 0 02 

* 0 18 ± 0 01 


The position of the posterior principal plane 
of the optical visual system wuth various kinds of 
refractive anomalies is gnen m table 3 
As ma)'' be seen from table 3, the position of 
the posterior principal plane with various refrac- 
tive conditions is the same It is to be emphasized, 
how'ever, that not only are the average values 
the same but the vanabiht) in the posihon of the 
posterior principal plane does not change if the 
mean square deviation is considered as the index 
of this variability 

Since the position of the posterior piincipal 
' plane is subject to considerable changes, the 
question arises concerning the significance of 
this variability for ocular refraction In the be- 
ginning of this paper, I suggested the hypothesis 
that, the length of axis and the refractive powei 
of the eye being the same, the position of the 
posterior principal plane in relation to the retina, 
and consequently the refraction, should differ, 
depending on the position of the posterioi prin- 
cipal plane My associates and I earned out a 
detailed examination of 275 eyes, and in numbers 
of instances this hypothesis proved true In the 
4 cases in table 4 ametropia was produced by the 
position of the posterior principal plane 

In each of the 4 cases listed in table 4, two 
eyes are concerned one emmetropic and the other 


myopic The lefractne pow'ei and the length of 
axis aie the same The only difference is m the 
position of the posterioi principal plane, the lattei 
causing ametropia in these cases Ceilain facts 
piove that this is really true Namely, m each of 
these cases the posterior principal plane has 
displaced farther fonvard m the myopic eye than 
m the emmetropic one This fonvaid displace- 
ment of the posterior principal plane, the value 
for refractive pow'er and the constant length of 
axis aie the reasons that the principal focus is 
not situated on the letina but is m front of it, 
thus causing myopia Consequently, the gieatei 
the diffeience in the position of the posterior 
pnncipal plane, the gi eater the degree of myopia 
Thus, myopia of 1 0 D (cases 1 and 2) corre- 
sponds to a difteience in vthe position of the 
posterioi pnncipal plane of 0 39 and 0 36 mm, 
and myopia of 3 0 D (cases 3 and 4), to a dif- 
ference of 0 8S and 0 92 mm respectively It is 
to be noted, in addition, that difference in the 
position of the posterioi principal plane corie- 
sponds to the degree of myopia Forwaid dis-* 


T\Bir 4 — 4mc(iopia Pioduced hy Position of Posfenoi 
Pnncipal Plane 


Case 

Xumber 

Chunfcc m 
Refraction, D 

Length 

of 

Axis, 

Mm 

Refractive 
Power 
of Eye, 
Mm 

Principal 

Posterior 

Plane, 

Mm 


1 “'0 

23 42 

62 20 

159 

1 

[ Emmetropln 

23 49 

0210 

19 S 

2 

[ -10 

23 30 

62 23 

148 


[ Emmetropia 

23 38 

62 02 

1 81 

1 —30 

3 j . 

24 27 

61 81 

1 53 

[ Emmetropm 

24 26 

01 19 

2 43 

1 -30 

25 00 

59 03 

122 

•* 1 

1 Emmetropia 

25 09 

58 21 

214 


placement of the posterioi pnncipal plane in- 
fluences refi action in the same way as inci eased 
length of axis A change of 1 mm in the length 
of axis causes an average change of refraction of 
3 0 D These figures are in complete conformity 
w^ith data obtained in my 4 cases concerning the 
1 elation between the degree of myopia and the 
position of the posterior principal plane 

To what group of refractive anomalies should 
ametropia caused by rarious positions of the 
posterior principal plane belong ? The answ er is 
based on the classification of anomalies of refrac- 
tion which I suggested in one of my earlier studies 
on lefraction’^ 

All the spheiicai anomalies of refraction may be 
divided in four groups This classificapon is 
based on changes in optical elements m 60 em- 
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metropic eyes, established by means of ophthal- 
mophakometnc measurements 

1 Axial ametiopia refractive pow’er of the 
eye within the limits for emmetropic eyes , rather 
considerable values for length of axis, as obseived 
with emmetiopia 

2 Refractive ametiopia length of axis within 
values observed in emmetropic eyes, rather con- 
siderable values of refractive powder, as observed 
with emmetropia 

3 Mixed ametropia length of axis and i efrac- 
tive power greater or less than values observed m 
emmetropic eyes 

4 Combination ametropia values for length 
of axis and for refractive power not beyond 
values obtained for emmetropic eyes, but their 
interrelation diffeimg from that observed m 
normal eyes 

Ophthalmophalcometric measurements on 60 
emmetropic eyes showed that the refractive 
power of emmetropic eyes a aries from 52 59 to 
64 12 mm , and the length of axis, from 22 42 to 
• 27 30 mm It is obvious that the cases of ametro- 
pia belong to neither of these gioups of ano- 
malies They seem to be closer to the group of 
combination ametropias because in this type re- 
fractive power and length of axis remain within 
the values observed m emmetropic eyes 

However, these cases of ameti opia differ from 
combination ametropia in the following features 
Length of axis and refractive pOAver in ametropia 
are similar to those m emmetropia but interrela- 
tions of these optical elements are different In 
ametropia due to the position of the posterior 
principal plane, values for the length of axis and 
for 'refractive power are not only within the 
limits of those occuriing in emmetropia, but the 
interrelations of these optical elements are also 
identical in the two conditions In these cases, 
ametropia is caused by the position of the pos- 
terior principal plane Thus these cases present 
a new kind of ametropia The difference between 
this new kind of ametropia and combination 
ametropia is explained in table 5, m which cases 
of combination ametropia and cases of ametropia 
induced by the position of the posterior principal 
plane are compared 

Variation in the position of the posterioi prin- 
cipal plane can cause not only ametropia but 
I’anous degrees of refractive anomalies Our 
material contains 8 illustrative cases Data given 
in table 4 show that differences in refraction 
produced b}’’ the position of the posterior prin- 
cipal plane never exceeds 3 0 D The fact that 
ametropia induced by the position of the posterior 
principal plane reaches but a small value can be 
explained by the insignificant variation of the 


posterior principal plane (106 to 2 51 mm) 
Much greater is the variation in refractive power 
and length of axis As seen from the results of 
my investigations, the values for refractive power 
based on data obtained by measurement of 275 
eyes varied from 52 59 to 66 88 mm , and values 
for length of axis, fiom 20 75 to 38 08 mm We 
have noted that values for ametropia belonging 
to other groups i cached higher degrees Thus, 
axial ametropia reached -j- 10 0 D in cases of 
hypermetropia and — 25 0 D m cases of myopia , 
refractne ametropia leached — 13 0 D , mixed 
ametropia, 2 5 D m cases of hypermetropia 
and — 15 0 D in cases of myopia, and, finally, 
combination ametropia reached -f- 5 0 in cases of 
hypermetropia and — 10 0 D in cases of myopia 
After we had established the significance of > 
variability of the position of the posterior prin- 


Table S — Combinatton Avietropia and Ametropia 
Caused by Position of Posterior 
Principal Plane 







PosI 
tion ot 





Kefrac 

Pos 





tive 

terior 




Length 

Power 

Prin 



Change 

of 

of 

cipal 



in 

Axis, 

Ejes, 

Mm 

Plane 

No 

Eefractlon 

Mm 

Mm 



+ 40 

23 52 

56 77 

154 

Combination ametropia -j 

1 

1 

Emmetropia 

Emmetropia 

23 50 

25 02 

24 27 

60 76 
56 81 

01 61 

167 

loO 

I 55 


— 80 


2 

Emmetropia 

24 29 

5S 61 

1 49 


. 

Emmetropia 

23 40 

61 50 

1 74 


f 

— 10 

23 42 

02 20 

159 

Ametropia caused bv 

3 

Emmetropia 

23 49 

6210 

19S 

position of principal 
posterior plane 


— 30 

Emmetropia 

24 27 

24 20 

01 81 

61 19 

155 

2 43 


cipal plane for lefraction, it was necessary to 
consider anisometropia and isometropia from this 
point of view 

Our material contained 22 cases of aniso- 
metropia, with a difference in the refractive 
power of the two eyes of from 2 0 to 13 0 D 
I established the optical basis of anisometropia 
in one of my earlier works by considering tlie 
condition of the visual apparatus in these cases 
Anisometropia can be divided in three types 
(1) axial anisometropia, a difference in the re- 
fraction of the two eyes caused by a difference 
in the length of axis, (2) refractive aniso- 
metropia, a diffeience in refraction of the two 
eyes caused by a difference in refractive power, 
and (3) anisometropia of mixed origin, a differ- 
ence in refraction of the two eyes caused by 
differences in the length of axis and in refractive 
power 

From the point of view of the position of the 
posterior principal plane in llie two eyes, all 
the cases of anisometropia can be divided in 
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three groups ( 1 ) Insignificant difference m the 
position of the posteiior piincipal plane, of less 
than 0 1 mm , (2) middle value of diffeience in 
position of the posteiioi principal plane, from 0 1 
to 0 5 mm , (3) difference m position of the 
posterioi principal plane considerably greater 
than 0 5 mm The respective degrees of aniso- 
metropia m these gioups aie as follows group 1, 
from 2 0 to 7 5 mm , group 2, from 2 0 to 13 0 
mm , group 3, from 2 0 to 4 5 mm Consequently, 
high and low degree of anisometropia may be 
encountered with considerable, as well as with 
insignificant, diffeiences in the position of the 
posterior principal plane in the two eyes Theie- 
fore, the difference in the position of the posterior 
principal plane is of no importance in the genesis 
of anisometropia 

In 7 cases of isometropia, changes in the posi- 
tion of the posterior principal plane in the two 
eyes weie insignificant They vary from 0 04 to 
0 25 mm , and only in 1 of these cases was the 
difference greater than 02 mm 

CONCLUSIONS 

1 The position of the posterior principal plane 
in the optical visual system is subject to great 
variation In 275 eyes with refractive power 
of from -f- 10 0 to — 25 0 D , it changed within 
the limits of 1 06 to 2 51 mm , an average value 
of 1 63 mm 

2 The position of the posterior principal plane 
IS the same wyth various types of refi action 


3 A positive coi relation occurs between the 
position of the posteiior principal plane and the 
lefractive powei of the eye and of the lens 
The greater the refractive powei of the eye and 
of the lens, the farthei the posterior principal 
plane is situated from the cornea The coefficient 
of con elation between the position of the pos- 
terior principal plane and the refractive power 
of the eye is 0 54 The length of axis has no 
effect on the position of the posterior principal 
plane 

4 A special kind of ametropia is to be noted, 
m which a refractive anomaly is caused by the 
position of the posterior principal plane in the 
optical vision system This kind of refractive 
anomaly is seldom encountered, only 4 cases out 
of 215, or 1 85 per cent, being encountered 
Ametropia caused by the position of the posterior 
principal plane reaches only a slight degree 
(3 0), the relatively small variability of the pos- 
terior principal plane accounts for this fact 

5 The position of the posterior principal plane 
may be the cause not only of ametiopia but of a 
difference m the degree of refractive anomalies, 
without reaching any considerable value owing to 
the same cause 

6 Changes m the position of the posterior 
principal plane are of no importance whatever 
for the genesis of amsometropia 

7 Changes in the position of the posterior 
principal planes in both eyes are inconsiderable 
in isometropia 
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MARFAN’S SYNDROME WITH UNUSUAL COMPLICATIONS 

Report of a Case 

James L AIcGrwv, MD, New York 


Since Mai tail, in 1896, fiist described the 
case of a young girl -with the symptom complex 
of arachnodactyly and ectopia lentis, there has 
appeared in the literature a sufficient numbei 
of similar cases so that this syndrome can no 
longer be placed among the rare diseases The 
leported number of typical and atypical cases 
IS now well above 200 

The present case is a t3pical instance of Mai- 
fan’s syndiome, with some unusual complica- 
tions 

The patient is the sixth child of normal, hcalthj' 
parents and grandparents The first child, a boy, died 
at the age of 6 years in a home foi mentally deficient 
children He was mentally defective, and was subject 
to convulsive seizures He was said to have an en- 
larged thymus gland There was no known ocular 
disease The second child, a bo>, died at the age of 
IS months, after a renal infection This child was 
believed to have been normal in all respects The third 
and fourth children are normal, healthy girls, aged 17 
and 14 years The fifth child, a girl, died at the age 
of 6 y 2 years This child was mentally retarded and 
had ectopia lentis and a double ninth rib on the right 
side The child died, of unknown cause, in a school 
for mentally deficient children The sixth child, the 
subject of this report, is a 6 jeai old girl, born at 
term after a normal, spontaneous delivery, prior to 
which the mother had an uneventful gestation The 
child’s development was slow' She spoke a fevv nionp- 
svllables at 15 months but did not talk until she was 
Sy years of age She stood at 16 months and walked 
at 2 jears The gait was alwajs clumsy, and there 
appeared to be exaggeration of associated movements 
The child was too retarded mentally to attend school 
The parents noticed that vision had never been good, 
as the child was unable to recognize people or objects 
unless* within verv close range A few weeks before 
»the Child’s admission to the hospital the mother first 
noted what she described as a bubble or a drop of oil 
in the pupil of the right eye, which was present onlv 
at irregular times 

Examination revealed a tall, thin girl, with an apa- 
thetic, pained expression She was 48 inches (I2I cm ) 
tall and weighed 46 pounds (20 9 Kg) The findings 
on general phjsical examination were essentiallj with- 
out significance except for prominent ears , a long, 
thin flat chest, winging of the scapulas, slight curva- 
ture of the spine, and abnormally long, spider-hke 
hands and feet The ophthalmic examination was diffi- 

Read at a meeting of the New York Academj of 
Medicine, Section of Ophthalmology, April 16, 1945 


cult because of the patient’s inability to cooperate 
Visual acuity was not determined The anterior cham- 
ber of the right e>e was very deep, the pupil irregular 
and the ins tremulous The lens was completely dis- 
located into the vitreous and was seen lying infenorly 
At irregular intervals the lens spontaneously luxated in- 
to the anterior chamber for short periods of time and 
then moved back into the vitreous The results of 
examination of the fundus and estimation of tension 
with the fingers were normal The anterior chambei 
of the left eje was shallow', the pupil small and eccen- 
tric and the leils partially subluxated downward and in- 
ward Tension seemed elevated on palpation, and the 
fundus was not well seen The pupils responded poorh 
tomydnatics With the patient under general anesthesia, 
the tension in the right eye with the lens at the time 
in the anterior chamber was 23 mm and that in the 
left eye was 45 mm of mercury, as measured with 
the Schifftz tonometer An attempt wa's made to keep 
the lens of the right eye trapped in tlie anterior cham- 
ber by constricting the iris behind it with miotics, as 
an aid m the extraction of the lens However, after 
section the pupil dilated, the lens dropped into the 
vitreous, and a complete iridectomy and loop extrac- 
tion were done After operation, tlie temporal pillar 
of the ins became incarcerated in the wound but did 
not prolapse The postoperative course was otherwise 
unev entful 

Three weeks later, the lens of the left eje was 
removed by loop extraction after complete iridectomj 
The postoperative course in this eve was uneventful 
The lenses remov'ed from both e>es were almost com- 
pletely spherical 

After operation, retinoscopic examination revealed a 
refractive error of -J- 9 00 sph bilaterally and glasses 
were prescribed, which gave vision of approximatelj 
20/70 111 each eye The tension m both eyes was 
normal to palpation, and the fundi were seen to be 
normal 

Sev'en months after exti action of the lens of the 
right eye, a cyst developed in the anterior chamber on 
the temporal pillar of the ins The cjst grew rapidlj 
and within one month half filled the anterior chamber 
and caused a rise in tension in the eye to 40 mm of 
mercury (Schi^tz) The tension in the left eye was 
23 mm The child was readmitted to the (lospital, 
and a needle was introduced into the cyst at the limbus 
The fluid contenl of the cyst was evacuated and the 
cyst flushed several times with a 3 5 per cent solution 
of iodine The iodine was withdrawn, the cyst col- 
lapsed, and the needle was removed The eye remained 
slightly irritable for about two weeks after this pro- 
cedure, but since that time has been white and quiet 
and the tension normal to palpation Although suffi- 
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cient time has not elapsed to peimit a icpoit on the 
final outcome, there has been no evidence of recurrence 
of the cvst after six weeks 

The salient features in this case are as follows 

1 This case is a typical instance of Marfan’s 
s) ndroine, occui ring- m a family in which 3 of 6 
children were inentall} deficient, and 1 of the 3 
showed other congenital defects including ectopia 
lentis In this case the usual features of arach- 
nodactyly were present — ectopia lentis , apathetic 
expression, prominent eais thin, flat chest, 
umging of the scapulas, and spinal cuivattiie 


2 The tension uas elevated in the eye with 
partial dislocation of the lens but not in the eye 
with complete dislocation despite the presence 
of the lens in the anterior chamber at times 

3 A cyst developed m the anterioi chamber 
of the right eye seven months after extraction 
of the lens, causing a rise in tension m that eye 

4 The method chosen for treatment of the 
cyst in the anterior chamber was ablation with 
iodine The treatment was well tolerated and 
to date appears to have been successful 

635 West One Hundred and Sixty-Fifth Street 


modification of a blood pressure apparatus for use 

BY the blind 

O H PnuRY Pepplr, MD , PniCADrcPHiA 


Recording the blood pressuie is one of the 
steps in physical examination which is jmpos- 
sible for the blind physician with any of the 
usual types of sphygmomanometer By a simple 
modification of the Tycos spring sphygmoma- 
nometer the procedure becomes easy aftei a little 
practice, with a range of eiror not exceeding 
10 mm of mercury 

All that is necessary to make it possible foi 
a blind physician to read the gage is to cement 
a plastic fibei, bristle at right angles to the outei 
third of the needle in such fashion that the tip 
of the bristle projects about one sixteenth of 
an inch (016 cm) through a nairow slit cut 
through the plastic crystal coveimg the dial 
The slit is ciicular in course and extends 
throughout the lange of the scale Small biaille 
dots are attached to the crystal at points coi- 
responding to the numbers of the scale, larger 
dots can be placed to correspond with readings 
of 100 150 and 200 to orient the examiner’s 
finger (See illustration ) 

This device was developed by J O Kleber 
of the American Foundation for the Blind as 
a lesult of a request to this Foundation The 
t apparatus has been used Avith success within 
Its margin of error by the blind physician foi 
whom it was devised It is true that there are 
not many blind physicians in practice, but unfor- 
tunately there may be more as a result of war 
injuries It seems proper, therefore, to diaw 


this device to the attention of the medical pro- 
fession and to state that Mr Kleber believes the 
use of this type of modification could be adapted 
to other gages and meters, enabling blind per- 
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sons to read them by touch The thanks of the 
medical profession are certainly due to Mr 
Kleber for Ins interest and help 
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EPIDEMIC AND SYMPTOMATIC TYPES 

Two mam types of berpes zoster can be differ- 
entiated the epidemic type, sometimes called 
primary, specific, idiopathic or true herpes zos- 
ter, and the symptomatic type, often called a 
secondary, nonspecific or zosteriform eruption 
The last term was suggested by Darier in 1923, 
and by Teague, Goodpasture and Lipschutz, m 
1924 

EPIDEMIC TYPE 

True zoster is contagious and bears a resem- 
blance to varicella, encephalitis and anterior 
poliomyelitis An attack usually conveys im- 
munity, and, like other exanthems, recurrence is 
unusual It presents many symptoms commonly 
observed with eruptfve febiile diseases, such as 
malaise, digestive disturbances and fever, which 
usually subside with the appearance of the erup- 
tion True zoster runs a definite course, is not 
’related to other disease and often appears m epi- 
demics Von Hoffmann, in 1879, reported one 
of the first epidemics of ophthalmic zoster, of 24 
cases with ocular complications, dm mg an epi- 
demic of zoster 

SYMPTOMATIC TYPE 

The symptomatic type of herpes zoster is asso- 
ciated with various diseases Or complications of 
other disorders or may follow trauma or intoxi- 
cation Symptomatic zoster has a very different 
history from that of the epidemic type The 
eruption is due not to a virus but to secondary 
involvement of the nerve or posterior root gan- 
glion in the course of other disease This eruption 
is unaccompanied with fever, runs a chronic 
course, subsides and may lecur, depending on 
the cause The eruption clears rapidly, without 
deep scarring and pigmentation, and is preceded 
by severe pain for several days, or even weeks 
The histologic changes are the same as those m 
true zoster — small round cell infiltrations, hemor- 
rhagic extravasation, destruction of ganglion cells 


and inflammation of nerve sheaths At the onset 
the symptoms are frequently the same as those 
of true zoster as far as the ophthalmic form is 
concerned The evolution and termination are 
variable 

In the literature, symptomatic zoster is attrib- 
uted ta the most diverse etiologic factors, ranging 
from acute infection to various kinds of trauma, 
errors of refraction and even severe mental strain 
and emotion Besnier related the case of a 
student m whom the disease developed while he 
was studying a case Among etiologic factors 
are syphilis, tuberculosis, acute or chronic infec- 
tions, metabolic diseases, chronic poisoning, mul- 
tiple sclerosis, malaria, leukemia, , degenerative 
processes, atmospheric conditions, exposure to 
wind and ram, subarachnoid hemorrhage and 
trauma Numerous cases have been reported in 
which the eruption followed lesions of the orbit, 
pontile tumors, fracture of the base of the skull 
or spine, extraction of teeth, cataract operations, 
retrogassei lan neurotomy and various kinds of 
wounds 

The symptomatic ty'pe is associated with toxic, 
inflammatory or neoplastic damage involving the 
fifth nerve, the gasserian ganglion or fibers that 
constitute the central connections of the nerve 
Cases have been repoited in which the causative 
factor was arsenic, mercury, bismuth, iodides or 
carbon dioxide poisoning, and the disease has 
followed pneumonia, meningitis, influenza, dia- 
betes and gout In many cases the condition 
bears a distinct relation to diseases of the general 
nervous system and degenerative processes 

The process may extend to the fibers of the 
posterior root and may extend into the gray 
matter, affecting chiefly the posterior horn, the 
anterior horns may also be involved Duke-Elder 
stated that some of the lesions which develop 
may be due to the primary central lesion, and 
not to involvement of the ganglion, and that the 
primary cause may be latent at the time of 
114 
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the eruption and the secondaiy natuie of the 
zoster may be diagnosed some time aftei it has 
subsided 

Symptomatic zoster is likely to occur when 
the first sensory neuron is damaged Once the 
virus has entered the sensor)^ neuron, it pro- 
ceeds peripherally toward the skin and centrally 
toward the neuraxis R T Brain suggested 
that the susceptibility of the first sensory neuron 
in adults may be due to its possessing a tissue 
immunity more feeble than that of other parts 
of the body or to its immunity being lowered by 
a preceding lesion 

Chronic inflammatory disease predisposes to 
herpes zoster This process within an internal 
organ has been explained by van der Sclieer, m 
^ 1913, and by Nyary, in 1921, who in his sum- 
mary stated that a morbid process within an 
internal organ irritates centripetal sympathetic 
fibers The irritation is transmitted by way of 
the ramus commumcans of the sympathetic trunk 
to a spinal ganglion If such centripetal irri- 
tation IS of sufficient intensity it may go on to the 
cerebrum and cause pain If not of sufficient 
intensity, a state of irritability persists in the 
ganglion, which may spread to other centripetal 
sensory fibers from the skin, thus producing 
hyperalgesia of Head’s area Such a prolonged 
state of irritability of a spinal ganglion produces 
' physiochemical changes within the ganglion cells 
and sets up a local piedisposition to infection 
with the herpes zoster virus or with other patho- 
genic organisms 

ETIOLOGIC FACTORS 
INJURY 

Injurj' probably serves as an exciting factor 
Many cases have been reported in which the 
infection developed in the region which had suf- 
fered the injury, with or without a lesion of the 
skin The eruption developed soon or in the 
course of a few weeks 

Many investigators attribute zoster to a virus 
which first affects the skin and then, by an 
ascending process, reaches the nervous system 
They believe that the trauma acts by diminish- 
ing locally the resistance of the organism to a 
zoster virus, preexistent in the region, and thus 
its resistance to a virus which it normally har- 
bors is reduced In many cases in the litera- 
ture the cause is given as an injury to the head 
or eyelid, as described by Hofer, Terrien, Hildes- 
heimer, Gauchard and Bernard, and Flemming 
Charcot, as eaily as 1859, published his account 
of a case of recurring herpes zoster following 


a gunshot wmuijd Herpes zoster has followed 
peiipheial nerve trauma, as reported by Moore, 
Kiiowdes, Kmmcutt, Coursserant, de Salteram, 
Dumery, Terrien and Bayer, and cential trauma, 
as repoited by Gunn Zoster has followed sur- 
gical operations on the trigeminus for neuralgia, 
due to iiij.ury of the dorsal root ganglions .Also, 
infiltration of the ganglions by tumor or by a 
leukemic process has caused the eruption Ap- 
parently, anything which may bring about an 
irritable or inflamed gasserian ganglion, spinal 
ganglion, nerve tract or peripheral branches 
may be responsible for the eruption Knowles 
stated, however, that in cases of traumatic origin 
the ganglions are not involved but the peripheral 
nerves alone are the seat of the pathologic 
changes Caspar, in 1906, cited a case of herpes 
zoster ophthalmicus m a youth of 18 years in 
which the eruption developed four days after a 
tattooing operation on the cornea Schiffer 
reported a case of ophthalmic zoster m a patient 
with a melanotic sarcoma of the sphenoid bone 
In this case the oculomotor paralysis preceded 
the eruption by several weeks Landis described 
a case in a man, with chronic frontal sinusitis 
and ethmoiditis A radical operation on the 
frontal sinus revealed pus and a hyperplastic 
mucous membrane undergoing polypoid genera- 
tion This was removed, and an opening was 
made into the nose On the second day the 
eruption began to disappear, and on the twelfth 
day little w^as seen of the vesicles Schiffer 
stated the belief that the disease was due to a 
peripheral reflex irritation from chronic frontal 
sinusitis Fesus reported a similar case m 1936 
Fourestier, in 1939, described a case of zoster 
m a man following an operation on the lung 
for tuberculosis During the operation the anes- 
thetist injured the right malar region with the 
mask Nine days later, a typical eruption of 
zoster developed, involving the right upper hd 
and the right side of the nose, and soon 'became 
bilateral Snell, m 1896, reported a case of 
zoster that followed an operation for removal 
of cataract Ammann mentioned 9 cases m 
which injury was folloived by typical herpes 
zoster He stated the belief that the virus of 
herpes simplex was identical with that of herpes 
zoster and that each disease could be caused 
by injury Lloyd stated that any or all of the 
dendritic group might follow an injury to the 
eye, allowing the virus to enter the deeper 
tissues and then to travel along the nerve sheaths 
to the ganglion. Nicolau and Dragenescu, m 
1936, reported a case m which the disease de- 
veloped five days after an injury to the left 
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frontal and temporal regions Jnvolvement of 
the cornea was complicated with complete oph- 
thalmoplegia The} stated the belief that a 
neurotropic virus passed from the skin over the 
sensory nerves to the motor nerves Raecke, 
in 1910, mentioned a case of herpes zoster in a 
man aged 64 wdio w'as injured m the left eve, 
the injury w^as followed in ten days by violent 
ophthalmic zoster He stated the belief that the 
mechanical irritation called the inflammation of 
the nerve into being Terlinck, in 1928, reported 
a case of zoster m a woman aged 25 who had 
had an injection of alcohol into the gasserian 
ganglion for treatment of neuralgia Total anes- 
thesia of the first and second branches of the 
fifth neive developed One month later a typical 
ophthalmic zoster appeared, involving these two 
branches of the fifth nerve Raecke stated the 
belief that the permeability of the ganglion cells 
was modified by the injection of alcohol, and 
thus the unknov\n herpetic virus penetrated the 
ganglion cells, ascended along the lymph tracts 
to the sensory neurons and produced the erup- 
tion Grandi, in 1937, described a case of zostei 
in a man who was struck in the right eye while 
empt}ing a bag of fertilizer Two days latei 
he exhibited photophobia and conjunctival hypei- 
emia On the fifth daj the cutaneous picture 
of herpes zoster appeared over the affected 
legion, wuth edema of the lids and severe pain 
One week later there was deep infiltration of 
the cornea, with posterior corneal deposits and 
iritis The relation of trauma is explained on 
the assumption that there was loss of corneal 
tissue whereb} the herpetic virus w'as enabled 
to localize itself in the corneal parenchyma Bar- 
laux Assale and Bastouil, in 1935, described 
a case in a man aged 25 who was struck in the 
light orbital region with a football Eight days 
later he experienced severe pains in the right 
orbit with nausea and vomiting Symptoms of 
meningeal depression developed, and he was hos- 
pitalized There was severe cephalalgia in the 
right fronto-orbital region Ptosis of the right 
upper hd was noted, with keratoconjunctival 
injection Soon there developed a typical oph- 
thalmic zoster, with injdriasis and keiatitis 
While the virus of herpes zoster is localized m 
the ganglions of the posterior roots and its lesions 
spread to the cord and the nuclei of origin of 
the sensory nerves of the cerebral area coi- 
responding to the posterior horn cells of the cord, 
the authors believe that trauma involving the 
vicinity of the usual site of election of zostenc 
manifestations ma}, b} reactivation of the virus 
existent in the latter state in the organism, 
provoke the occurrence of zoster 


SYPHILIS 

• 

Numerous cases of herpes zoster have been 
reported in association with syphilis of the central 
nervous system Syphilis has been given as a 
cause in cases reported by Schaller, Proust, Head 
and Campbell, Allbutt and Rolleston, Filatov, 
Busfield, Doggart, Picault, Clark, Rollet and 
Colrat, Ebaugh and Jefferson, Townes, Boner, 
Osterroht, Rosenmayer, Weill and Reys, Lagen- 
han, and Murzin Dujardin found 9 cases of 
herpes zoster in 1,200 cases of syphilis Morax 
commented on the frequency of syphilis in pa- 
tients with zoster Brown and Dujardin, in 
1919, stated that the frequency of occurrence 
of herpes zoster is four times as great in syphilitic 
as in nonsyphilitic persons Schaller concluded 
that symptomatic herpes zoster occurred with 
comparative frequency in cases of syphilis of the 
central nervous system Head and Campbell, 
of 21 cases of zoster, found positive evidence of 
s}phihs m 14 How'ev^er, the zoster may be due 
to the arsenical treatment ,, The slight meningeal 
irritation in syphilis may open the road to infec- 
tion with the virus of herpes zoster, and arsenical 
treatment, or inefficient arsenical treatment, maj 
predispose to herpes zoster Vailiere-Vialeix, 
in 1931, repoited a case of a female with paren- 
chymatous keratitis following ophthalmic zoster 
The patient had a positive Wassermann reaction, 
and after antis}pliilitic treatment the vesicles 
rapidly disappeared Lepine, Christy and Feuil- 
lade, in 1932, cited a case of a man of 32 with 
corneal ulceration and violent neuralgia In this 
case the herpes zoster occurred two months 
after right hemiplegia They stated the belief 
that m this case there was a pathogenic correla- 
tion The signs of hemiplegia and zoster retro- 
gressed rapidly They thought that the zoster 
was due to an infectious lesion, localized in the 
protuberance involving the root of the right 
trigeminus nerv^e Renard described a case in 
a woman of 31 years The corneal miscroscope 
levealed deposits on the posterior surface of 
the cornea and exudate m the pupillaiy area 
The Wassermann reaction was positive Treat- 
ment was instituted, and all symptoms of zoster 
disappeared Three months latei the left pupil 
was dilated and immobile There was no reac- 
tion to light, in convergence or consensually 
There was slight contraction m accommodation 
The paralysis in this case developed long after 
disappearance of all symptoms of herpes zoster 
Renard believed that a primary attack of menyi- 
geal syphilis doubtless involved the gasserian 
ganglion and produced the zoster and the paial}- 
sis of the ins It is difficult to decide whether 
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the pupillary paralysis is due to heipes zoster 
or to infection with Treponema in cases in which 
syphilis exists 

EKCEPHALITIS 

Herpes zostei has been found associated wuth 
evidence of involvement of brain tissue Symp- 
tomatic zoster may follow a lesion of the nervous 
system, and in some cases it is questionable 
whether the zoster is secondary to encephalitis 
of diffeient origin oi wdiether the encephalitis 
is due to the zostei Most investigators believe 
that encephalitis may damage the first sensor} 
neuion and lead to an outbreak of zoster oi that 
the virus may cause the encephalitis by exten- 
sion Nettei reported that in 1 per cent of 
cases encephalitis was accompanied with supia- 
oibital herpes zostei followed by paresthesia of 
the skin Schifif and Brain reached the con- 
clusion that there was a group of cases m wdiich 
an extension of zoster infection had produced 
the clinical picture of encephalitis Bedson 
and Bland supported this view' Tilney and 
How'e, in 1920, described a case of encephalitis 
characterized by weakness, bluired vision and 
diplopia After three weeks a typical herpes 
zoster developed along the course of the third 
nerve Similar cases have been reported- by 
Wilson, Nettei and Annaid 

ARSENIC POISONING 

• 

Numerous cases of ophthalmic zoster following 
arsenical treatment have been repoited Arsenic 
may predispose to the disease m some persons,^ 
but It is possible that the drug may cause irrita- 
tion of the gasserian ganglion, and this has been 
observed at autopsy Hutchinson reported the 
first case of ophthalmic zoster due to arsenical 
poisoning in 1869 Other cases have been re- 
ported by Head ,and Campbell, Powell, Cohn, 
^ Gerson, Pearce, Wilbrand and Saenger, Pergola, 
Weber and Broadbent Pearce, in 1930, de- 
scribed a case in a girl of 7 years, wuth chorea, 
who was taking an arsenical preparation m 
treatment When all the symptoms of chorea 
had disappeared, there developed typical ophthal- 
mic zoster, piobably the result of arsenical poi- 
soning of the ganglion Arnstein, m 1922, 
mentioned 6 cases of zoster following arsphen- 
amine treatment in 2,211 cases of disease of 
the skin He considered the eruption in these 
cases to be some form of the Herxheimer reac- 
^ tion It IS almost impossible to determine 
whether the zoster is due to the treatment or 
to the disease fiom which the patient is suf- 
fering Palazzi m 1921, described a case m 


a man of 42 who was undei tieatment for acute 
pulpitis of the second lower right molai tooth 
The carious cavity was cleansed, and arsenical 
tieatment was applied for cauterization of the 
pulp A few hours later the patient complained 
of severe pain over the entire right half of the 
head, particularly in the fronto-orbital region 
Shortly after typical ophthalmic zoster developed 
Aisemcal medication applied to the pulp ma} 
pi oduce an irritation capable of manifesting itself 
reflexly m the form of zostei and may be an 
evident expression of arsenical idiosyncrasy 
Until a few years ago, the possible occurrence 
of odontogenic zoster was not considered, but 
numerous instances of the appeal ance of zostei ic 
eruptions m consequence of dental irritation have 
been recorded in which there had been no ai- 
senical medication Potassium iodide and bis- 
muth preparations have been reported*as excit- 
ing or supplemental causes of zoster by Griffith, 
Netter and Urbam, Jacquet and others Man) 
cases of heipes zoster have been desciibed as 
following carbon dioxide poisoning Severe in- 
flammatoiy changes have been observed m the 
ganglion m cases reported by Cohn, Kozlowski, 
Sattlei and Kaposi 

ACUTE DISEASES 

Sicard, in 1905, reported a case of a boy of 
12 years with bilateral parotiditis, due to mumps 
A few days latei zoster developed, localized 
ovei the left half of the face, m the frontal, supra- 
orbital and superioi palpebial regions, with 
symptoms of meningitis These symptoms rap- 
idly disappeared, and lecovery followed In this 
case the first and second branches of the tri- 
geminus w'ere affected The zoster was attributed 
to the cutaneous trophic distuibance produced 
by extension of the meningeal process to the 
gasserian ganglion Accordingly, m this case 
the trigeminal zoster in the course of mumps 
provided evidence appaiently of a meningeal 
piocess at the base of the cranium Galezowski 
mentioned a case of zoster which occurred during 
the course of pneumonia Bane, m 1916, 
desciibed a case of -zoster in a man following 
an attack of grip, and Schaffer published a case 
in which the condition followed bionchopneu- 
moma Man} cases have been reported in which 
the disease was a complication of leukemia, as 
cited by Freund, Glaubersohn and Marquez 
Diabetes has been ascribed as. a cause of zoster 
by Atkinson Schiffer, cited by Jessop, men- 
tioned a case in which a sarcoma of the sphenoid 
bone was found, and Charcot mentioned a case 
of zoster occurring m the course of an oibital 
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tumor Lucic, in 1930, desciibed a case of the 
disease in a man, with corneal vesicles Eight 
months later, after a submucous resection, the 
corneal symptoms reappeared, and hospitalization 
was necessary, with eventual loss of the eye 
Chance stated the belief that sinus disease has 
a close relation to ophthalmic zoster as a con- 
tributing cause, and that filaments of nerves 
supplying the sinuses are affected in their pas- 
sage through the sinuses and thus transmit in- 
fections to the nerve branch Carter told of a 
case of zoster following lumbar puncture It was 
thought to be due to traumatic irritation trans- 
mitted to the dorsal root ganglion Coppez 
described a case, in which one year after the 
attack, the eye became inflamed and painful 
at each menstrual period 

CHICKENPOX 

Much clinical evidence has been presented 
to associate herpes zoster and chickenpox Many 
writers have drawn attention to this close rela- 
tionship, among them von Bokay, McEwen, 
Jacobi, Bedson and Bland Work on herpes 
zoster and varicella is extensive, and it has 
been demonstrated on clinical and experimental 
grounds that there is a definite etiologic rela- 
tionship 

Netter and Urbam claimed on the basis of 
deviation of complement that the virus of herpes 
zoster IS identical with that of varicella Amies 
found elementary bodies m the serum of patients 
with zoster and varicella which were morpho- 
logically similar Many investigators, among 
them Brain, Paschen and Pickard, have claimed 
that the antibodies are identical The histologic 
characteristics of the vesicle are the same in 
chickenpox as in herpes zoster, and it has been 
possible to observe evidences of cross contamina- 
tion, while the fixation reaction is the same with 
both antigens However, varicella is inoculable, 
and herpes zoster is not , the hematologic for- 
mulas are not the same, neither is the spinal 
fluid changed m varicella, while it is altered in 
zoster Animal experimentation to prove the 
similarity of the viruses in the two diseases, 
however, has not been successful The inves- 
tigations of Netter and Urbam showed that there 
were antibodies in the blood of the patient suf- 
fering from herpes zoster Deviation of the 
complement occurred when the crusts from the 
vesicles of zoster or varicella were used as an- 
tigen against the blood serum of patients with 
zoster, and the same results were found with 
the antigens and the serum of patients with 
chickenpox In 1926, these authors reported 


100 cases of herpes zoster, in 93 of which 
deviation of complement occurred De Lange, 
m 1923, claimed to have demonstrated antibodies 
in the blood of a patient with zoster Bedson 
and Bland substantiated these claims The re- 
lationship of the two diseases is strengthened 
by the interchangeable fixation reactions and the 
transmission of zoster by patients with varicella 
and the production of chickenpox by inoculation 
with the zoster virus Pickard claimed that the 
virus causing varicella and zoster has two phases, 
which are transmutable The zoster phase has 
its seat in the posterior root ganglion, from 
winch the infection may spread locally, involving 
the gasserian ganglion, and extend along the 
sensory nerves to fibrous tissue covered with 
epithelium, where it reverts to the varicella stage 

In view of the number of cases of herpes 
zoster following varicella and of cases of vari- 
cella following zoster, either disease may be the 
starting point for an epidemic of either type of 
disease Von Bokay, in 1898, was the first to 
call attention to the relationship existing between 
epidemics of varicella and of herpes zoster and 
reported that most cases of herpes zoster occurred 
one month after epidemics of varicella had 
reached their height Such a relation has been 
emphasized by Netter and Urbam, Brain, Pas- 
chen, Amies and Pickard Levine stated the 
belief that epidemic zoster and epidemic vari- 
cella were produced by modified strains of the 
same parent virus, which would explain the 
interchangeable fixation reactions in the two 
diseases and the high protection each disease 
gives against recurrence He reported 6 cases 
of zoster following exposure to varicella and 
3 cases of varicella following herpes zoster Low 
considered that the two diseases have identical 
viruses and differ only in their mode of attack 

Some investigators believe that the virus which 
causes herpes zoster in the adult may cause 
varicella in the child This belief is based on 
the development of zoster in adults caring for 
patients with varicella, and many instances have 
been cited in which there has been the curious 
incidence of varicella m children after an adult 
member of the family had herpes zoster Le 
Feuvre, in 1917, stated that under certain con- 
ditions herpes zoster may be the starting point 
of an epidemic of varicella He reported 41 cases 
of varicella following exposure to zoster The 
interval between the zoster and the varicella and 
between the varicella and the zoster averaged 
fourteen days Netter collected 174 cases of 
varicella following exposure to zoster The 
incubation period varied from seven to twenty- 
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four days Renard and Halbron, Sayeis, Pado- 
vani, Busfield, Roxburgh, Ardouin, Low, Paton, 
Viallefont, von Bokay, Roberts and Quick have 
lescnbed such cases Hill found 9 cases of 
raricella following zoster and 1 case of zoster 
'ollowing chickenpox Netter and Ernoul, in 
1934, reported an interesting case During an 
operation for evisceration of the globe following 
purulent dissolution of the cornea in tlie course 
of ophthalmic zoster, a physician pricked him- 
self 111 the hand Twent}-six days later theie 
was a typical eruption of zoster in the region 
of the extension of the left median nerve Three 
weeks later his two children became ill with 
varicella It was presumed that the virus, by 
following the nerves, had penetrated into the 
intervertebral ganglions and that it must have 
traversed the same route in an opposite direction 
in order to produce a typical herpes zoster 
in the corresponding cutaneous region 

It IS less frequent for zoster to follow expo- 
sure to varicella, although Netter collected 25 
cases of such an occurrence in 1928 Thus, 
zoster may be followed by zoster in one persop 
and by varicella m others and the same is true 
of varicella, or a person may have both diseases 
at the same time Almost all the patients with 
varicella from exposure to zoster have been chil- 
dren and the patients with zoster from exposure 
to varicella have been adults 

Herpes zoster and varicella have occurred at 
the same time in the same person A two phase 
virus might produce this condition, each phase 
being transmuted into the other Von Bokay 
recorded 29 cases in which zoster and varicella 
occurred simultaneously Many similar cases 
have been recorded by Ormsby, Pollitzer, Scham- 
berg, Stelwagon, Corlett, Genet, Barling and 
Cahill, Le Feuvre, Hunter, J B Harris, Schiff 
and Brain, Watt, Davenport, Zander-Olsson, 
Barraux and associates and Guillian and asso- 
ciates Although the simultaneous occurrence 
of zoster and varicella has often been reported, 
the relation of the two disorders has thus far 
not been explained The histologic appearance 
of the vesicles in the two diseases is similar 
Perivascular infiltrates are found around the 
inten'ertebral ganglions in both diseases How- 
ever,, there is yet no evidence to show conclu- 
sively that varicella and zoster possess the same 
cause and are due to an identical virus Brooks, 
in 1931, repoited the case of a man aged 70 
who was admitted to the hospital complaining 
of persistent hiccup There was a history of 
malaise for two weeks previously, then hiccup 
began and had been persistent for three weeks 


Shoitly after being hospitalized,' he broke out 
witli typical varicella and a profuse zoster rash 
This chain of events seems related to a virus 
infection and illustrates the close relationship 
of zoster, varicella and encephalitis and between 
encephalitis and hiccups Cornil and Blanc, 
Rokitskaya, and Shelmire and Shelmire have 
leported similar cases 

Low suggested that varicella is an infection 
of the blood while in zoster the virus reaches 
the posterior root from the spinal fluid, to which 
It gains access through the nose He stated 
that they differ m their manner of attack, zoster 
spreading by way of the lymphatics and varicella 
by way of the blood 

Paton held a similar view and expressed the 
belief that the two diseases might be due to the 
same virus, differing only in intensity Stern 
asserted that the virus which causes zoster might 
revert to the varicella phase, after extending 
along the sensory nerves from the ganglion, when 
it reached the cells of ectodermal origin Barker, 
m 1939, reported 3 cases of herpes zoster oph- 
thalmicus in males, m which there was a gen- 
eralized vesicular eruption on the trunk and 
extremities, clinically similar to varicella The 
latter, he believed, however, to be an extension 
of the zoster itself or to be due to a dissemina- 
tion of the virus The generalized eruption dis- 
appeared in ten days, and the original zosteric 
lesions followed the usual course Kundratitz 
claimed to have produced varicella by inocula- 
tion with zoster vesicles In 1925 he was able 
to prove that the virus of varicella and the virus 
of herpes zoster are closely related, by immuniz- 
ing children against varicella by means of the 
inoculation of material from patients with zoster 
In 1927 he reported 26 successful attempts This 
inoculation was also successfully made by Netter 
and others A successful inoculation protected 
against subsequent infection with zoster and also 
against varicella Lipschutz, in 1921, was able 
to inoculate rabbits with herpes zoster by rub- 
bing vesicular fluid into their scarified corneas, 
with resulting opacities Histologic study showed 
h}pertrophied and swollen connective tissue 
cells, in the nuclei of the epithelial cells and in 
the tissue cells were found intranuclear inclusion 
bodies Cole and Kuttner, in 1925, in a senes 
of cases, were unable to confirm the observa- 
tions of Lipschutz regarding the experimental 
production of specific lesions m the corneas of 
rabbits It is very questionable whether herpes 
zoster can be so transmitted Many other in- 
vestigators, namely, Kraupa, Baum, Lowenstein, 
Netter and Urbain, and Doerr, reported entirely 
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negative results from the inoculation of the vesi- 
cles of herpes zoster into rabbit corneas Some 
investigators have claimed that the etiologic 
agents of varicella and of zoster are the same 
while Cole and Kuttner stated the belief that 
zoster IS due to a modified \irus of herpes sim- 
plex Tyzzer, and Teague, Goodpasture and 
Lipschutz claimed to have found intranuclear 
inclusion bodies in the epithelial cells of the 
cutaneous lesions of all three diseases 

HERPES SIMPLEX 

•Herpes zoster is thought by some investigators 
to be related to other disorders caused by a 
neurodermotropic viius, such as herpes simplex, 
although the lattei does not produce immuniza- 
tion, IS inoculable, exhibits no neural distribu- 
tion and fails to show the fixation reaction of 
herpes zoster The clinical manifestations ol 
the two diseases are different, and the histologic 
lesions are not the same Neuralgia does not 
precede the eruption Herpes simplex lasts only 
a few da)'s and is a local lesion, sensibility is 
not diminished, and the skin does not scar 
The neuralgia pain is less severe and less per- 
sistent Ocular tension is not reduced 

In recent years a vast amount of work has 
been done on the various manifestations of 
herpes of the cornea and herpes zoster Buhne- 
mann, in 1937, stated that two diverse views 
are entertained concerning the identity of the 
viruses of herpes zoster and herpes simplex 
One of these opinions is to the effect that the 
herpes neuralgias of zoster repiesent the form 
of herpes wnth an especially prominent neural 
component The proponents of this theory 
affirm an etiologic relationship of the tw o 
pathologic agents, which, though they may 
differ morphologically, nevertheless produced the 
same specific injuries to the nerves Adherents 
to the other opinion, while they admit the 
alleged identity of the viruses so far as it re- 
lates to the production of vesicular eruptions 
on the skin and of injuries to nerves, insist 
that these pathologic agents are essentially quite 
distinct The latter hypothesis is now accepted 
by the majority of authors, who conclude that 
zoster IS produced by a specific pathologic agent 
and that the virus is not identical with the virus 
of herpes simplex, although the pathologic pic- 
tures of the tivo conditions agree in some details 

At times there is confusion m diagnosis 
between herpes zoster and herpes simplex, espe- 
cially wffien the \ esicles of herpes simplex appear 
oier the distribution of a nerve or when they 
recur In some cases the cornea reveals approxi- 
mately the same clinical picture with both herpes 


zoster and herpes simplex, such as minor epi- 
thelial defects, superficial opacities, parenchj- 
matous opacities, ulceration, and at times pan- 
ophthalmitis, resulting from secondary infection 
Some authors have suggested that herpes 
zoster, herpes simplex, encephalitis and varicella 
are probably caused b}' the same virus Manj 
believe that a close relationship exists among 
the viruses producing anterior poliomyelitis, 
chronic epidemic encephalitis and herpes zoster 
because the pathologic changes that take place 
m the central nervous system are similar in the 
three ihseases the round cell infiltration of the 
gasserian ganglion in zoster, of the anteripr horn 
cells in poliomyelitis and of the substantia nigra 
in encephalitis The relationship of the herpetic 
virus to the virus of epidemic encephalitis is 
appaiently so close that the majority of inves- 
tigatois unhesitatingly designate both etiologic 
agents by the general denoimnation of herpeto- 
encephahtic virus Lloj'd stated that the enceph- 
alitis follow mg grip and the herpetic lesions 
following grip foim the basis of the belief that 
the herpetic virus is the etiologic agent of 
Encephalitis, multiple sclerosis, poliomyelitis and 
.ascending paralysis The histologic changes in 
the central nervous system in herpes simplex 
are similar to those in encephalitis, although 
inclusion bodies have not been found in the 
latter Levaditi expressed llie belief that the 
two diseases might be manifestations of infection 
w'lth the same virus Duke-Elder stated that 
herpes simplex was closely related to enceph- 
alitis but only doubtfully so to ner les zoster 
Flexner produced anterior polionnelitis m mon- 
keys by infecting them with cultures, obtained 
from vesicles of herpes zoster 

Many investigators believe that zoster is not 
caused by any specific organism and has a com- 
mon etiologic agent with herpes simplex The 
evidence that zoster may result from infection 
with the virus of herpes simplex rests on a small 
number of cases and needs further investigation 
Luger and Landa claimed to have obtained the 
virus of herpes simplex from vesicles of zoster 
Teague and Goodpasture stated that they had 
produced zoster-hke lesions in the skin of rabbits 
by inoculation of the virus of herpes simplex 
Gruter inoculated the cornea of rabbits with 
material from patients with zoster, and mild 
keratitis resulted These investigators con- 
cluded that the reaction was specific and at- 
tributed It to the virus of herpes simplex ot 
low virulence They concluded that the two 
viruses were closely related, probably differing 
only in virulence They stated that herpes sim- 
plex was a dermotropic strain of the neurotropic 
zoster virus and that the two diseases weic 


EDGEKTON— HERPES ZOSTER OPHTHALMICUS 


121 


different manifestations of the same entity 
The consensus, however, is contrary to this 
conclusion Androge stated that the virus of 
herpes simplex w'as predominantly dermotropic, 
;hat IS, the cutaneous lesions were more numer- 
als than the neural lesions but that the contiary 
ivas true of zoster virus, which was predomi- 
nantly neurotropic 

On the other hand, Lowenstem, in 1920, 
proved experimentally the difference between 
herpes simplex and herpes zoster Zoster could 
not be transmitted to the cornea of rabbits, but 
all such attempts With herpes simplex were 
successful Mariana was able to transfer various 
types of herpes simplex from one rabbit cornea 
to another, with changes in the nervous system, 
but m the case of herpes zoster he did not find 
changes either in the e}e or in the nenous 
system Lloyd claimed that the vesicles of 
zoster do not contain virus w'hich can be trans- 
mitted to the corneas of rabbits but that the 
\esicles of herpes simplex do contain a trans- 
missible virus 

The serum of patients convalescing from 
zoster gives complement fiitation with the 
antigen preparations from zoster vesicles, while 
the serum of patients with herpes simplex shows 
no such properties Although herpes zoster is 
always included among the diseases due to non- 
filtrable viruses, direct evidence in support of 
this view' has not been produced The work 
of Netter and Urbam, Bedson and Bland, Aitken 
and Brain, Kundratitz and Brussgaard indicates 
that the seiuni of patients with zoster contains 
a specific antibody the presence of which can 
be detected by complement fixation tests, using 
as antigen diluted fluid from the zoster vesicles 
or a suspension of the cutaneous crusts Accord- 
ing to the findings of these investigators, zoster 
may be regarded as an infection with a virus, 
w’hich leaves evidence of itself, after the illness has 
passed, in the form of antibodies in the serum 
Weizel leported a case of a patient wdio had 
leceived a transfusion of blood from a patient 
w’lth heipes simplex and in three days had a 
typical eruption of herpes zoster on the cheek 
Animal inoculation of material from these 
vesicles was unsuccessful Injection of fluid 
from vesicles into the author’s arm produced 
a papular eiuption, w'hich w'as not like anj 
know'll exanthem 

PATHOLOGIC FEATURES 

Von Barensprung, in 1861, attributed the 
disease to lesions of the posterior root ganglion 
and w’as the first to report on pathologic inv'es- 
tigations In 1865 Charcot and Catard noted 
injection of the capillaries and nerves in the gan- 


glion In 1870 Wagner and Weidner each noted 
changes m the ganglion and nerves, and one year 
later Wyss observed small hemorrhages and 
round cell infiltration in the ganglion In 1874 
Jaclard published an account describing hyper- 
emia in the ganglions, intense cellular infiltration ‘ 
of connectn e tissue, destruction of connective tis- 
sue bands and alteration of ganglion cells Sattler, 
in 1875, also found infiltration of the ganglion 
with small round cells, with destruction of gan- 
glion cells and changes in the ophthalmic division 
of the nerve Kaposi, in 1876, found hemoi- 
rhages m the ganglion, surrounded by areas of 
exudation and infiltration Ganglion cells w'ere 
destroyed, and parts of the ganglion w'ere 
sclerosed Chandelux, in 1879, observed similai 
alterations m the ganglion, as did Leudet, in 
1887, and Lesser, in 1881 In 1883 Pitres and 
Vaillard noted changes in the peripheral nerves, 
which W'ere confirmed, m 1884, b} Curschmanii 
and Eisenlohr Dubler, m 1884, concluded that 
the condition was a perineuritis and that the 
changes in the ganglion were secondary 

Head and Campbell, in 1900, reported de- 
tailed observations on the posterior root gan- 
glion, in the posterioi root itself, m the peripheral 
nerves and in the spinal cord in 23 cases and 
definitely established the pathologic picture If 
the patient died at the time of the eruption the 
ganglion was m a state of severe inflammation 
The interstitial tissue w'as 'crow'ded with small 
round cells, especially at the periphery and in 
the tissues of the central part of the ganglion, 
around areas of extravasated blood The sub- 
stance of the ganglion might be destroyed to a 
greater or less extent, but if hemorrhage had 
occurred at all, it w'as always present in the 
dorsal half of the ganglion In the center of 
the hemorrhagic focus the ganglion cells w'ere 
destroyed In the surrounding zone of small 
round cells, the remains of ganglion cells were 
usually evident The nuclei of the ganglion cells 
were sw'ollen, the substance of the bodies of 
these cells were devoid of definite structure, 
and the chromophihc NissI particles were not 
seen These changes* varied in extent in dif- 
ferent cases The sheaths of the inflamed gang- 
lion were invaded with small round cells The 
vessels were engorged, and extravasated blood 
was often seen 

In some cases the inflammation subsided and 
left no change m the posterior root ganglion 
But the greater the severity of the erup- 
tion, the more certain were permanent changes 
to be found in the ganglion As the inflamma- 
tion subsided, absorption began The effused 
blood underwent retrogressive changes and 
might remain as a mass of brown granular 
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material Ultimately the focus of the mflamma 
tion became converted into fibrous tissue, and 
the extent of this change depended on the 
severity of the inflammation If mild, there 
was little change, if severe, scar tissue formed 
In this scar tissue the ganglion cells and neive 
fibers were destroyed The sheath over the 
scar tissue was thickened and altered in appear- 
ance 

Secondary degeneration, similar to changes in 
the ganglion, occurred in the posterior nerve 
roots Head and Campbell showed that the 
posterior root ganglion was the center of the 
inflammation, which spread up and down the 
nerve to some extent Sometimes the degen- 
eration extended into the posterior column of 
the cord and down the sensory nerve and its 
branches to the skin 

Zoster of the branches of the fifth nerve was 
associated with a similar lesion m the gasserian 
ganglion, which corresponds to a fiostenor root 
ganglion This lesion caused secondary degen- 
eration in the sensory root of the gasserian 
ganglion 

The peripheral nerves also showed changes, 
which could be traced back to the fine twigs 
that passed into the skin In time the products 
of degeneration were removed from the nerve, 
if the ganglionic lesion was not severe, no ab- 
normality was seen, but if the inflammation 
was severe, the fibers were replaced with fibrous 
tissue 

Head and CampbelL observed that the changes 
in the posterior root ganglion resembled closely 
the changes found m the anterior horn with 
anterior poliomyelitis In all their cases the 
anterior root was normal Hunt confirmed this 
observation 

Head and Campbell suggested »that the pro- 
duction of the rash was due to an intense irrita- 
tion in the cells of the ganglion, which normally 
subserve the function of pain If the rash were 
due to increased activity m the posterior root 
ganglion, causing an increase in the normal 
trophic impulse, it would be expected to pro- 
duce a more uniform effect on the skin than it 
actually did, for the lesions m the ganglion were 
usually diffuse, and not confined to limited areas 

Head and Campbell concluded that zoster of 
the branches of the fifth nerve was associated 
Avith a lesion in the gasserian ganglion and 
that tlie lesion caused secondary degeneration 
in the sensory root of the gasserian ganglion 
They stated the belief that the virus responsible 
IS neurotropic and has a special affinity for 
spinal ganglions, where changes occur, varying 
from acute lesions to chronic scar formation 


In cases of symptomatic, or secondary, herpes 
zoster, Head and Campbell found that the blood 
supply to the ganglions was definitely disturbed 
and stated the belief that the process was one 
of acute destruction of ganglion cells due to 
vascular changes, rather than of damage by 
poisoning, with consequent degeneration and 
death of the cells The changes in the posterior 
root ganglion consisted m acute interstitial in- 
flammation, accompanied wnth necrosis of the 
ganglion cells The agent responsible showed 
a specific attraction for one or more posterior 
root ganglions, especiall)’^ those which contained 
a preponderance of small ganglion cells They 
stated the belief that these small cells, among 
other functions, subserve the pain sense and that 
their involvement results m the severe neuralgia^ 
of zoster Before the eruption appeared, it was 
possible to map out the area later occupied by 
the eruption by means of the hyperalgesia pres- 
ent They stated the opinion that the eruption 
was not produced' by special tropbic nerves but 
that it was due to the intense irritation of the 
cells m the ganglion 

Lauber, m 1^05, observed necrosis of nerve 
fibers and evidence of neuritis and perineuritis 
of the involved branches of the fifth nerve, and 
in the corresponding portions of the ganglion 
there were inflammatory and necrotic foci The 
neuritic symptoms decreased in proportion to 
the distance from the ganglion Andre-Thomas 
and Heuyer, in 1912, confirmed the findings 
of Head and Campbell in a patient who died 
three days after an eruption of herpes zoster 
Similar observations were made by Sunde, 
in 1913 

Wohlwill reported a fatal case, in which 
autopsy revealed infiltration of the gasserian 
ganglion with lymphocytes and plasma cells 
The infiltration was confined to a part corre- 
sponding to the first branch of the fifth nerve 
Infiltration of some intensity was noted in the 
root of tire trigeminal nerve and in the proximal 
portion of the first branch The adventitia and 
media of a small artery m the root showed 
conspicuous infiltration in the lymphocytes and 
plasma cells Fischl found similar conditions 
in the ganglions and periganghonic tissues, as 
did Rollet and Colrat, m 1926, and Hesser, in 
1924 Kreibig, in 1938, described a case of a 
man of 68 who died nine days after an outbreak 
of bilateral ophthalmic zoster Practically in 
their entirety the ganglion cells exhibited granular 
disintegration of protoplasm and contraction of 
the nucleus The pronounced alteration in the 
peripheral nerves, with extensive demarcating 
infiltrates, w’^as in contrast to the slight altera- 
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tions m the gasserian ganglion and indicated 
clearly that in this instance the initial phe- 
nomenon appeared in the skin and the uvea and 
that the pathologic process then extended 
centralward 

In years past, conflicting theories have been 
advanced regarding the pathologic process of 
herpes zoster Levaditi stated the belief that 
there was a tomis nmnunotropJnque in each 
spinal segment which prevented infection and 
that if this was lowered, the organism estab- 
lished Itself in the segment of that part of the 
body supplied by it Vogt_^ asserted that her- 
petic diseases weie endogenous and that trauma 
in an area of lowered resistance rendered the 
area susceptible to viruses already present in 
• the body Sieui, Poulard and others divided 
the disease into three forms a neuritic form, 
which affects the peripheral branches of the 
ophthalmic division, a rhizomenc form, which 
implicates the ganglion, and a metameric form, 
m which the lesions lie in the pontomedullary 
nucleus of the fifth nerve 

The point of origin of the disease is not 
known, whether central, epidermal or neuional 
Most investigators, including Lauber, Wyss, 
Weidner, Kaposi, and Head and Campbell, have 
stated the belief that the primary focus was in 
the ganglion and that the neuritis and degenera- 
. tion of nerve fibers were secondary develop- 
ments They explained the lesions of the skin 
and cornea solely on a neuritic basis Some 
workers believe that a lowered trophic influence 
permits the entrance of the herpes virus, allow- 
ing it to reach the deeper parts in the eye, 
but this . etiologic factor is disputed by most 
investigators Pickard did not agree with this 
assumption because the cutaneous vesicles did 
not have a uniform effect on the skin Meller 
concluded that the epithelial changes were due 
to trophic disturbances produced by inflamma- 
tion in the more proximal portion of the nerve 
He stated the opinion that inflammatory foci in 
the ganglion might produce necroses and inflam- 
matory phenomena within the eye without direct 
extension of the inflammation thioughout the 
course of the nerve He found characteristic 
perineuritic infiltration of the ciliary nerves, 
which could be followed from behind into the 
interior of the eye, wherever the diseased nerves 
branched Gilbert showed sections in a case in 
which there was perineuritis of the ciliary 
nen^es near the ganglion Choroiditis was also 
< present, a condition which he felt was primary 
and the neuiitis secondary He claimed that 
zoster was a local manifestation of a general dis- 
ease and that the ocular lesions were probably 
a perineuritis of the cihar\ nerves, a hypothesis 


which would account for the deep keiatitis and 
cychtis Friedreich held a similar opinion 
Gardilcic, m 1937, found two areas of necrosis 
in the sclera which he stated were due to trophic 
disturbances from diseased nerves 5ukerElder_ 
expressed the belief that ophthalmic zbsTeT was" 
dependent on a trophic disturbance, associated 
with a radiculoganglionic and sympathetic in- 
fection with an unknown virus, and that the 
essential cause of the neurotropic disturbance 
was unknown Van der Scheer, and Aubaret 
and Margaillan held a similar opinion Accord- 
ing to Sicard, Sicard and Robineau and Vorner, 
the primary role which the sympathetic nervous 
system plays in neuralgias due to peripheral 
neuritis and in vasomotor disturbances which 
precede the eruption argues in favor of interven- 
tion on the radicular sympathetic hilus and serves 
in part to confirm the theory of ganglioradiculo- 
sympatlietic zoster With the trigeminal nerves 
IS associated the gasserian ganglion, of the pos- 
terior radicular system of the cord The 
other, so-called ophthalmic, sphenopalatine and 
otic, ganglions belong to the sympathetic group 
and are themselves dependent on the great 
superior sympathetic cervical ganglion Ac- 
cordingly, m ophthalmic zoster there is dis- 
harmony between the elements of the sympa- 
thetic system and the sensory nerve fibers 

If a neuritic process is present, paralysis of 
the sphincter of the ins is readily explained 
While the ophthalmic nerve contains no motor 
fibers which supply the intrinsic muscles of the 
eye, it is known that sensory fibers from the 
trigeminal nerve reach the ciliary ganglion by 
way of the ophthalmic nerve The ciliary gan- 
glion is the actual iridoconstrictor center, which 
goveins movements of contraction of the pupiL 
A lesion of the ganglion will abolish this contrac- 
tion, and the tension usually becomes lowered 
and the pupil dilates under the influence of the 
dilatory system Fibers of the trigeminus pio- 
ceeding from the ophthalmic nerve and extend- 
ing to the ciliary ganglion are affected by in- 
flammatory lesions, which, m turn, destroy the 
motor elements of the ganglion 

On the other hand, Dubler, and Curschmanii 
and Eisenlohr maintained that the chief empha- 
sis must be placed on the peripheral neuritis. 
They asserted that the pathologic process in the 
ganglion is a probable result of the peripheral 
changes or ma) be coordinate with them Wil- 
brand and Saenger accepted this view but were 
not quite so positn e about the neuritis Orr and 
Rows, and Montgomerys and Culver also stated 
that the disturbance was an ascending process 
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Teague and Goodpasture stated the opinion 
that the virus incubated at the site of the inocula- 
tion passed along the afferent nerve to the ciliary 
ganglion, producing hemorrhagic inflammation, 
and then proceeded along branches of that gan- 
glion to the skin, where the \esicles developed 
Marianesco and Draganesco stated that the in- 
fection was located in the sensitive nerve endings 
and secondarily involved the motor nerves, with 
dissemination by the veins and lymphatics They 
traced the infection along ciliary nerves to the 
meninges Sedan was of the opinion that the 
virus vas transmitted to the ciliary ganglion over 
sensory nerve fibeis from the nasociliary neive of 
the fifth nerve 

Wohlwill expressed the belief that the disease 
uas due to an ascending infection, utilizing the 
lymphatics of the nerves He stated that disease 
of the primary sensory neuron was necessary for 
the development of zoster but that it alone was 
not capable of producing the cutaneous picture, 
in his opinion, it prepared the soil for the virus, 
which produced the vesicles This preparation 
of the soil apparently occurred thiough reflex 
disturbance of vasomotor innervation \¥ohh\ ill 
assumed a reflex causation of the cutaneous le- 
sions by vasomotor disturbance and stated that 
this phase might come to an end as soon as 
the reflex aic was interrupted, by the complete 
degeneration of some of the sensory components 
Montgomeiy claimed that the zoster viius had 
a special affinity for nerve tissue 

Some investigators believe the disease to be due 
to irritation of vasodilator fibers, and not to an 
extension of inflammation to the teiminal fila- 
ments of nerves in the skin, and they’’ are of the 
opinion that the eruption is caused by inflamma- 
tion ot the sy’-mpathetic fibers distributed through 
the arteries which produces distention and possi- 
ble rupture of the capillaries The sympathetic 
fibers arise from the superior cervical ganglion 
and pass along the nerve to the terminal branches 
of the ophthalmic artery As the inflammatory 
process affects the ganglion and nen’-e, the ac- 
companying sympathetic, vasodilator, fibers are 
affected, leading to vasodilation They hold that 
the pathologic process is induced by excess ful- 
ness of certain vascular regions and is character- 
ized by areas of vesicles and subepithehal infil- 
tration The exponents of this vasomotor theoiy 
are i on Recklinghausen, Ebstein and Abadie, von 
Tschermak, Wohlwill, Aubineau, Nobl and 
others 

In 1898, Abadie expressed the opinion that 
herpes zos'ter ophthalmicus was provoked by a 
pathologic state of the arteries and that lesions 
of the ophthalmic artery’- and its branches were 


the cause of the zoster phenomena He stated 
the belief that the eruption was due to vasomotor 
disturbances and attributed the limitation of the 
eruption in the area of distribution of the oph- 
thalmic nerve to disturbance of the sympathetic 
fibers accompanying the arteries in this region 
He pointed out that the vessels m the area in- 
nervated by the maxillary branches of the fifth 
nerve receive their vasomotor nerves from a dif- 
ferent sympathetic source But this would not ex- 
plain the corneal lesions or the corneal anesthesia 
He stated that the ganglion was altered by oblit- 
eration of its nutrient vessels He expressed the 
belief that the ocular paralyses were also secon- 
dary to vascular lesions and were not due to ex- 
tension of the infection from sensory nerves to 
motor nerves in the orbit or the cranium Aubi- 
neau agreed wnth this theory and reported autopsy 
observations m detail He noted that the arteries 
of the brain were atheromatous and dilated, ^\Ith 
numerous leukocytes m their lumens and with 
periarteritis, revealed by an abundance of cellular 
elements and by hemorrhages at the periphen’ of 
the vessels A thrombus was noted in the ex- 
tremity of the ophthalmic artery', with thickening 
of the Ultima, and similar changes w ere observed 
in the smaller ramifications The gasserian and 
ophthalmic ganglions showed vascular lesions ot 
endarteritis and periarteritis The nerve sheaths 
were thickened and infiltrated wnth cells in the 
process of multiplication There w ere zones in the 
ganglions in which round cells presented clearly 
the aspect of lymphocytes The arterioles near 
the ganglions exhibited proliferated endothelium, 
and some sections revealed minute hemorrhagic 
foci between the cells An irritative or infectious 
process extended to the vessels and nerves of the 
muscles and to connective tissue which separated 
muscle fasciae In the muscles were noted masses 
of lymphocytes, indicative of inflammatory foci, 
while muscle fasciae, instead of lying side by 
side, were frequently separated by new-formed 
connective tissue The arteries and arterioles 
were all altered, and nerve bundles exhibited 
thickening and cellular multiplication of their 
sheaths These examinations demonstrated a con- 
stant predominance of arterial lesions Nobl, in 
1911, argued that herpes zoster is a vasomotoi 
disturbance, he stated that if zoster is regarded 
as a vasomotor phenomenon, it is possible that 
at one time various nerve centers of unequal sen- 
sitiveness are stimulated and injured, in varying 
degrees His explanation is that the initial in- 
flammatory, angioneurotic injury to the vessel 
wall is to be considered as an expression of a 
sympathetic reflex neurosis, which leads first 
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the belief that the septums were due to partial^ 
raised epithelial cells which retained their attach- 
ment to the roof and the floor The vesicle was a 
cavity with incomplete partitions, formed by 
altered epithelial cells attached to the roof It 
contained epithelial cells of all ages, which 
showed a nucleus, and many leukocytes derived 
from the vessels The papillae below the vesicles 
were engorged with blood and contained many 
leukocytes 

When a vesicle is changing to a pustule, the 
cells in the septums increase and push apart the 
epithelial cells on the floor of the vesicle The 
cells are often so enlarged as to contain several 
nuclei and surround the nerve trunks and press 
on the nerve covering This causes the fine nerve 
twigs in the deeper layers of the corium to show 
swelling of the neurilemma, with degenerated 
myelin sheath, and results in disappearance of 
the white substance of Schwann, leaving the axis- 
cylinder swollen and bare The larger branches 
also show conspicuous degenerative changes 
Oliver stated that these changes produce the 
severe attacks of neuralgia which precede or 
accompany the eruption 
The changes in the skin are usually found in the 
rete layer of the epidermis The epithelial cells 
assume various shapes as a result of traction 
these are degenerated cells In these cells, in and 
around the vesicles, are found inclusion bodies, 
resembling protozoa, at first thought to represent 
parasitic cell inclusions but now considered 
merely as degenerative changes Sections of the 
skin through lesions show that the vessels are 
dilated and surrounded by lymphocytes and 
leukocytes The vessel walls are edematous, and 
the internal cells of the walls are swollen 

OPTIC NERVE, RETINA AND CHOROID 

In some cases the optic nerve has been involved 
during the process, and this may be due to the 
fact that the organism may spread locally from 
the posterior, or gasserian, ganglion to adjoin- 
ing structures The optic nerve and the gasserian 
ganglion are very close together, and this may 
account for the presence of blindness in some 
cases, the result either of the toxin or of the 
specific virus involving nearby structures Wyss, 
in 1871, reported that the choroid showed ex- 
travasation of blood and leukocytes Meller, in 
1920, found small foci of round cells around the 
vessels in the choroid, which were confined almost 
entirely to the middle and outer layers The 
outer layers of the retina were normal , the stra- 
tum fibers of optic nerve were atrophic, and in 
some places perivascular infiltration was apparent 
Head and Campbell did not find the retina and 
choroid imolved in any of their cases, but in 1 


case the optic papilla showed edema and contained 
a few round cells The optic nerve showed de- 
struction of fibrils of the medullary sheaths of 
the nerve fibers In some cases the ciliary nerves 
were surrounded by a sheath of mononuclear 
cells Gilbert observed that horizontal sections 
through the eye at the level of the optic nerve 
showed pronounced perineural infiltrations The 
sections, which included ciliary nerves in their 
oblique course through the sclera or between the 
sclera and the choroid, showed some marked 
inflammatory changes m and around the nerves 
The nerves during their oblique course in the 
sclera were cuffed with round cells When one 
of the nerves lay close to the choroid, the inflam- 
mation involved the choroid, more specifically 
the suprachoroid and the layer of large vessels, 
where the infiltration became primarily inter- 
vascular, rather than perivascular Accumula- 
tions of round cells occurred in sections of the 
ciliary nerves in the upper half of the bulb, 
posterior to the ciliary processes Gardilcic, in 
1937, noted similar changes Kreibig, m 1938, 
found that the posterior ciliary nerves presented, 
in part, similar conspicious alterations, necrosis 
and areas of infiltration These investigators 
observed perineuritis infiltrates and infiltrates in 
the nerve itself, with small henjorrhages Small 
nerve bundles, likewise densely infiltrated, were 
traceable from the region of entrance of the optic 
nerve to the ciliary body Numerous perivascu- 
lar infiltrates, unassociated with nerve fibers, were 
also observed Meller was able to follow the 
perineuritic infiltrations into the interior of the 
eye, an observation which would explain the 
many infiltrations of the sclera, choroid, cornea 
and ins, with resulting necrosis 

IRIS AND CILIARY BODY 

Wyss, in 1871, reported that the ins showed 
numerous lymphocytes on its anterior surface 
Head and Campbell found that the ins was 
necrosed, as well as nearby portions of the ciliary 
body and the sclera Meller, in 1920, observed 
that the ins was necrotic, with irregular scatter- 
ing of pigment, and that the ciliarj’^ body showed 
many foci of round cells in atrophic muscle 
fibers The vessel walls showed hyaline degener- 
ation and were thickened Kreibig found that the 
ms exhibited near the root two small areas of 
necrosis The ciliaiy body was found, to a large 
extent, to be necrotic and to be surrounded by a 
dense wall of infiltrate 

GLAUCOMA 

Disturbances of ocular tension in cases of 
herpes zoster have for several years been the ob- 
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ject of investigations, the lesults of which have 
added to knowledge of the physiopathology of the 
sympathetic neivous system The pathologic na- 
ture of the glaucomatous complications is obscure, 
although several hypotheses have been considered 
Some workers believe that the mflamraatoiy 
process from the gasserian ganglion extends along 
the nerves to the globe of the eye itself Others 
believe that the acute form of glaucoma is the 
result of a disturbance of the sympathetic nervous 
system While the action of the sympathetic 
nervous system in the control of ocular tension is 
not as yet clearly understood, the glaucoma 
which supervenes in cases of ophthalmic zostei 
ordinarily is related to sympathetic excitation 
However, it appears that regulation of ocular 
, tension is not controlled by the sympathetic sys- 
tem exclusively, and it is possible that the zoster 
virus may act on tension of the eye by way of 
other nerve filaments Experimental retro- 
gasserian neurotomy is accompanied with dimi- 
nution of ocular tension Excitation of the root 
of the trigeminus immediately beyond the pro- 
tuberance raises ocular tension, while its section 
lowers the tension As a result, zoster should be 
accompanied, rather, with diminution of tension 

CORNEA 

Biozzi expressed the opinion that trophic dis- 
turbances in the cornea arise through a nerve 
filament which connects the sphenopalatine with 
the ciliary ganglion, but this filament is not con- 
stant, a fact which explains why the cornea does 
not m all cases participate in the sphenopalatine 
syndrome Head and Campbell stated that the 
corneal lesion was a subepithelial infiltration in 
the substantia propria, occuning around the 
terminal nerve fibers, which resulted in resides 
and secondary infection, or it might lead to kera- 
titis profunda, iridoc>clitis, increase in tension, 
optic nerve atrophy and motor paralysis Reiser 
showed that after destruction of the gasseiian 
ganglion the first sign of degeneration of corneal 
nerves appeared m twenty-four hours After 
sixty hours hardly a single fiber of the thick 
corneal nerve bundles was intact The signs of 
degeneration lessened toward the periphery of the 
nerve elements, while the terminal nerve fibers 
showed no signs whatever of degeneration This 
power of resistance is due to the syncytial struc- 
tures and has been known for some time The 
^ few fibers which enter the cornea from the con- 
junctiva suffice to provide the nerve supply to 
the corneal cells by way of the terminal reticulum, 
which remains intact after section of the aff ei ent 
nerves 


One is accustomed to think of sensory nerves 
as conveying only afferent impulses Broadbent, 
in 1866 , stated that in cases of herpes zoster the 
sensory nerves may conduct influences or impres- 
sions from, as well as toward, the nerve centers 
Parsons expressed the belief that the transmis- 
sion of impulses also may proceed m the opposite 
direction Bayliss called these efferent impulses 
in afferent nerves antidromic impulses He sug- 
gested the term ^'antidromic” for the piocess by 
which nerve fibers convey impulses in a direction 
opposite that assumed by the Bell-Majendie law 
when such impulses produce effects in the organs 
of origin of such fibers, that is, when afferent 
fibers excited at their ends, in the central nervous 
system, produce vascular dilation at their periph- 
eral ends, m the body tissues These posterior 
root fibers are no doubt capable of carrying im- 
pulses in both directions — afferent sensory im- 
pulses from the periphery to the central nervous 
system, and efferent vasodilator impulses from 
the central nervous system to the periphery 

Bruce carried out a senes of experiments to 
show that these sensory fibers must bifurcate at 
their extremities at the periphery of the body, one 
branch ending in the sensory end organs in the 
skin and the other ending in the vessels The 
former carries sensory impulses centialward, and 
the latter carries vasodilator impulses to the 
periphery The common stem carries impulses in 
an ascending and a descending direction If the 
cells of the posterior root ganglion are irritated, 
they will be capable of originating impulses which 
pass in two directions, one centralward, causing 
the pain, and the other peripherally, along fibers 
to the bifurcation, from which a twig passes to 
a vessel and produces dilation Severe involve- 
ment of the ganglion gives rise to extensive erup- 
tion, and smaller lesions are associated with 
smaller eruptions Teague, Goodpasture and Lip- 
schutz stated the’ belief that the virus followed the 
nerve and penetrated the intervertebral ganglion 
and that it must have traversed the same route in 
an opposite direction in order to produce herpes 
zoster in the conespondmg cutaneous region 
This assumption they proved experimentally 
Groups of vesicular elements, confined to one side 
of the trunk, made their appearance m guinea 
pigs and rabbits in consequence of the inti educ- 
tion of virus at one point of the corresponding 
region In forty-eight hours groups of vesicles 
formed at a distance in the ventral and in the dor- 
sal region but never extended beyond the median 
hue These lesions exhibited all the character- 
istics and distribution of herpes zoster 
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\DJACENT GANGLIONS 

Although the specific inflammation attacks 
chiefly one sensory ganglion, the adjacent gan- 
glions may not always escape involvement This 
explains those cases in which the eiuption is in 
the zone of one ganglion and complications occui 
vhich can be attributed -to involvement of other 
ganglions ^'lultiple involvement of these gan- 
glions is not infrequent, thus producing a variety 
of clinical combinations From considerations ot 
cases, the symptoms of herpes zoster ophthal- 
micus of the face, neck, ear, mouth, eye. and nose 
may occur together in almost every possible 
combination 

SPINAL FLLID AND BLOOD 

In cases of herpes zostei ophthalmicus the 
cerebrospinal fluid is modified, and this is not 
surprising, aftei mflammator}^ changes and de- 
generation in the posterioi roots and posterior 
columns of the cord have taken place Ihe cul- 
de-sacs of the pia-arachnoid bathe the gasserian 
ganglion, and the inflammatory ganglionic pro- 
cess may, according to its intensity, provoke 
1 eaction in the spinal fluid, causing lymphocytosis 
and albuminosis Brown and Dujardm reported 
on a study of the cellular elements in the spinal 
fluid m 42 cases, with inconstant results In the 
majority of cases a lymphocytosis occurred, which 
showed no relation to the intensity of the erup- 
tion In the majority of cases there was a slight 
increase in the albumin, and in 1 case there was an 
increase in the globulin content Similar studies 
by numerous investigators — Corson and Knowles 
Hunt, Achard, Jacquet and Bariety, Touraine 
and Baumgartner, Chauffard and Rendu and 
others — have been described in the literature 
Aubaret and Mastier found an increase of ten- 
sion m the spinal fluid with the manometer of 
Claude, as did Rollet and Colrat Some authors 
have described a reduction of tension 

Glaubersohn and Rabmowicz found, in most 
cases, a slight decrease in neutrophils and a pro- 
nounced increase in lymphocytes They noted 
leukocytosis from the first to the fifth day, with 
the peak on the third day From the fifth to the 
eighth day, there was a normal white cell count 
or leukopenia, with polymorphonuclear leuko- 
cytes predominating and decrease of eosinophils, 
was present On the eighth to the twelfth day 
during the stage of drying of the vesicles a 
leukocytosis, often ivith an increase of eosinophils, 
was noted Kerning and Steiger-Kazal made 
similar observ^ations 


PROGNOSIS 

In consideration of ocular complications which 
may develop during the eruption or afterward, 
the prognosis with respect to vision is reserved 
It requires careful observation of the patient long 
after the disappearance of the zoster for the pur- 
pose of detection of the disturbances of corneal 
sensitivity^ The prognosis m cases of corneal 
ulceration may-^ be serious, as corneal opacity may 
result, in whole or m part, and may become per- 
manent, with serious loss of vision unless requisite 
pi ecautions have been instituted When the eye 
becomes inflamed with the appearance of the 
cutaneous eruption the cornea is usually severely 
affected and gives rise to various ocular pictures , 
but, as a rule, when the cornea does not become^ 
inflamed until the termination of the attack, the 
symiptoms are less severe Corneal ulcerations 
may' become secondarily infected, terminating in 
iridocyclitis, glaucoma or perfoiation Certain 
lesions may appear in the absence of any super- 
ficial lesions, such as primary iritis, keratitis or 
glaucoma While ocular lesions are most fre- 
quently benign, they' may suddenly become grave 
The prognosis is grave when iritis develops, for 
the eye may' continue to be irritable and subject 
to high tension, with glaucoma developing The 
attack may last from a few' w'eeks to several 
months Severe neuralgic pains w'lth anesthesia 
may persist, and the exhaustion subsequent on 
continual pain may be a serious factor Violent 
delirium has been know'n to occur, and suicide 
has been reported in some cases 

Aside from the serious risks which optic neu- 
ritis may offer for function of the ey'e, it involves 
an unfavorable prognosis for the future Only 
rarely does visual function recover even a trac- 
tion of its normal integrity When loss of tlie eye 
is not complete, vision is always impaired 

A reserved prognosis is necessary w'hen 
ophthalmoplegic symptoms which do not recede 
completely are observed during the course of the 
eruption All paralytic phenomena constitute 
a highly important element m prognosis from the 
viewpoint of a nervous disturbance, w'hich may 
arise m a more or less remote future Muscular 
complications may be divided into two categories 
those which tend toward complete recovery, and 
those which are followed by more or less per- 
manent disturbances, after some improvement 
In some cases a certain degree of paresis may' 
become permanent This entails a hazard to 
future motility and may occasion subsequently' 
ei en graver disturbances, which may prove fatal 
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DIAGNOSIS 

The diagnosis of heipes zostei ophthalmicus is 
based on symptoms and on the evolution of the 
disease Sometimes the sequelae render possible 
a late diagnosis As a rule, theie is no confusion 
in the diagnosis provided that a thorough exami- 
nation of the functional state of the eye is con- 
ducted 111 e\ei\ instance of a zoster eruption A 
careful test of visual acuity should be instituted 
first, and afterward tests for binocular \ ision and 
motility should be performed, thereupon the 
existence of a slight degree of diplopia oi of a 
strabismic deviation will be readily recognized 

Herpes zoster ophthalmicus has been mistaken 
for eiyfsipelas, supraorbital neuralgia, disease of 
the frontal sinus, migraine headache, eczema, 
■cyclitis, dacryocystitis, impetigo, sinus throm- 
bosis, cerebral tumor, meningitis and herpes sim- 
plex In erysipelas, there are laige bullae, and 
the skin is greatly swollen The eruption is not 
limited to the niidhne, it affects both sides and 
assumes the aspect of tlie wings of a butterfly 
The fever is higher, and the pain is absent The 
condition may be confused with herpes simplex 
on account of the localization of the latter and the 
nervous disturbances associated with it Herpes 
simplex is, however, not accompanied with 
neuralgic pains Impetigo exhibits its character- 
istic crusts and may be localized in any part of 
the face In some cases, in which an associated 
unilateral paralysis df the ocular muscles exists, 
aseptic thrombosis in the cavernous sinus must be 
considered In a case of this type, there are 
marked chemosis, and frequently exophthalmos, 
and the symptoms are often bilateral Throm- 
bosis of the lateral sinus can usually be eliminated 
by roentgenograms Slow hemorrhage from an 
aneurysm of the internal carotid artery or from 
the circle of Willis gives a similar picture Cere- 
bral tumor can usually be eliminated by the his- 
tory of sudden onset, negative i oentgenograms 
and absence of signs of intracranial pressure The 
fifth nerve sends a branch to the meninges, and 
often severe local meningitis ma)^ accompany the 
disease 

TREATMENT 

In an attempt to determine what course of treat- 
ment should be followed m the future in cases of 
ophthalmic zoster, the results and types of ther- 
apy emplo 3 fed in past years have been analyzed 
A specific treatment for herpes zoster is not 
^ a\ailable, and one must choose from a wide va- 
1 lety of therapeutic measures A vast number of 
lemedies have been suggested for this disease, 
ut no one of them has been successful in all 
cases The treatment of zoster has been largely 


s) mptomatic and has been directed chiefly to the 
relief of pain The general treatment consists 
of rest in bed, light diet, sedatives and supportive 
measures Salicylates, quinine, bromide, iodides, 
barbituiates and arsenic have been used as altei- 
atives, with beneficial effect 

Early piotection of the cornea prevents its 
superficial involvement m many cases The 
cornea can often be piotected by the use of oint- 
ments, and atropine is often indicated If ulcers 
develop and are deep, suturing of the lids may 
be necessary Rea advised bandaging the eye 
from the start, for a period of several weeks or 
months He recommended dail)'^ irrigations with 
a mild solution of boric acid and use of a mild 
ointment between the lids 

If hypertonia is present, miotics are indicated 
in some cases The use of warm compresses is 
often advisable Mild protein silver U S P , 
neo-silvol, ethylmorphine hydrochloride, phena- 
caine hydrochloride and ethylhydrocupi eine hy- 
drochloride have all been used, with benefit in 
some cases Pierron advised touching up the 
ulcers of the cornea with 1 1,000 solution of 
methylthionine hydrochloride or tincture of iodine 
and applying ointment of ichthammol, 1 200, be- 
tween the lids Ammomated mercury ointment 
and ointment of scarlet red have also been i ecom- 
mended by some authors Burwell, ml922, ad- 
vised the use of subconjunctival injections of 
isotonic solution of sodium chloride and an oc- 
casional injection of 1 per cent guaiacol and 
ethylmorphine hydrochloride if corneal lesions 
were present 

Many types of treatment have been advised for 
the cutaneous lesions Some authors prefer 
various povi ders , others use oils to prevent drj - 
mg of the secretions Painting of the vesicles 
with collodion has been advised, but it ma> in- 
crease the pain temporarily by contracting the 
skin m the vicinity Fox, in 1922, advised a mix- 
ture containing liquid petrolatum Others have 
recommended the use of 5 per cent silver nitrate, 
a weak solution of iodine, a weak solution of 
* phenol, tincture of benzoin, hydrogen peroxide or 
sterile olive oil Employment of pure alcohol 
was advised by Reynolds Bayer painted the 
vesicles with ointment of ichthammol Cocaine 
and zinc oxide ointment have, been used occa- 
sionally, with success Astringent powders har e 
been advised by Morax, Fuchs and Rollet Oils 
and petroleum were advised by Doggait, Daner 
and de Schweimtz Some physicians apply zinc 
stearate, starch and talc over the surface of the' 
skin each day, and others prefei bismuth iri- 
bromphenate Calamine lotion . 2 per cent gen- 
tian violet medicinal, diluted solution of tead 
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subacetate and tincture of opium U S P , 
potassium permanganate, 1 4,000, and various 
other lotions and powders have been tried 

In 1938 Hollander introduced the treatment of 
anesthetization of hyperesthetic areas of the skin 
for the lelief of pain These areas are located 
about the papules and vesicles of the herpetic 
rash In all his cases the pain did not return, 
either during or after the resolution of the lesions 
When every hyperesthetic zone is anesthetized, 
the pain is completely relieved He employed 
5 per cent benzyl alcohol, 3 per cent ethyl amino- 
benzoate and 1 per cent phenol m expressed oil of 
almond He injected 0 5 cc of the preparation 
per square inch of surface, just under the 
corium Secunda, Wolf and Price treated sev- 
eral patients with a subcutaneous injection of 1 
to 2 per cent solution of procaine hydrochloride 
under the inflammatory tissue, with complete 
relief of pain, and in most cases the relief was 
permanent The clinical course of the cutaneous 
lesions \\as not affected Rosenak reported re- 
lief of pain and regression of vesicles after inter- 
vertebral and paravertebral injections of a 0 5 
per cent aqueous solution of procaine hydro- 
chloride Pillsbury and Fonde advised the use 
of an ointment containing 1 per cent ntipercaine 
hydrochloride m small amounts, rubbed into the 
skin 

The beneficial effects of thiamine hydrochloride 
in cases of neuritis and its value in prevention of 
certain degenerative changes are acknowledged, 
and as the prominent feature of herpes zoster is 
neuritis and a degenerative change, many investi- 
gators have used it, with good lesults Pam is 
often definitely relieved Nitzulescu and Trian- 
daf, Carlevaro, Vorhaus and Viallefont reported 
good results with thiamine hydrochloride, amino- 
thionine and thiosinamine Thiamine hydro- 
chloride, 5 to 10 mg , IS often injected subcuta- 
neously daily for six days Goodman treated 5 
patients with thiamine hydrochloride, with excel- 
lent results He used six or seven subcutaneous 
injections of 3,000 units The injections were 
administered daily He claimed that the pain was 
relieved promptly and the lesions of the skin 
cleared up earlier Ascorbic acid has been used 
by some investigators Dainow, in 1936, claimed 
to obtam a more rapid evolution of the disease 
through repeated intravenous injections of from 
10 to 15 cc of the substance Some patients 
received as high as twenty-five injections Its 
influence is assumed to be due to the fact that 
vitamin C acts directly on the hypothetic vuus 
'of zoster 

Vendel, in 1923, was one of the first to enumer- 
ate the benefits of solution of posterior pituitaiy 
U S P (surgical) for herpes zoster He 


advised daily injections of 0 5 to 1 cc Sidlick 
advised two injections of the substance, a day 
apart Numerous investigators have reported 
good results with this treatment, among them, 
Somers and Pouppirt, Gifford, and Niles The 
action of solution of posterior pituitary is directed 
against the symptom of pain, but it has no effect ' 
on the course of the disease This treatment is 
contraindicated in cases of hypertension, in- 
creased intracranial pressure or pregnancy 
Rollet, LaChaise, Pierron, Badeaux and 
Stumpf reported good results with radiotherapy 
for the relief of the neuralgia Lane recom- 
mended radium and leported its use in S cases of 
herpes zoster, with good results 
Heavy doses of roentgen rays are used to re- 
lieve pain and reduce the intraocular tension in 
cases of herpes zostei High voltage roentge/ 
therapy has been advised by Schamberg, Se- 
cunda, Wolf and Price , Darier , Milian , Meller , 
Keichline, Lloy'd, Pardee, Pendergrass, and 
otheis Stephenson, m 1928, noted the early 
relief of pain with roentgen rays, and he claimed 
that it shortened the course of the disease 
Foveau de Courmelles also reported excellent 
tesults with this tieatment in the relief of pain 
following ophthalmic zoster He expressed the 
belief that the doses applied should differ accord- 
ing to the individual patient and that a tentative 
dosage is required for each patient He stated 
that investigation of the conditions of the skiUj 
digestive apparatus and cutaneous reactions is 
necessary With these data, the operator is able 
to 'determine whether to apply soft rays or hard, 
penetrating rays Filtration is essential and 
should be adapted to each patient He claimed to 
have had successful results in 80 per cent of cases 
of herpes zoster, relieving pain and neuralgia in 
a short time, as w^ell as hastening recovery 
Badeaux, in 1935, reported excellent results w'lth 
roentgen therapy m 4 cases of ophthalmic 
zoster The pain ceased in twenty-four ^ 
hours, and in four or five days the cutaneous 
lesions were dry and the corneal ulcers had 
healed The factors used w'ere as follows 1 10 
kilovolt peaks , 5 milliamperes intensity , 4 or 5 
mm aluminum filter, exposure time of four to 
six minutes, varying with the region or the case, 
and anode-skin distance of 10 inches (25 4 cm ) 
Roentgen irradiation for postzoster neuiitis and 
irradiation of the ganglions have reduced the in- 
tensity of the disease and relieved pain Vignal 
was one of the first to use roentgen radiation for 
the relief of pain of herpes zoster, and he ex- 
pressed the belief that its value lay in the specific ^ 
effect bn resorption of a round cell infiltrate in 
the spinal ganglions and the posterior spinal nerve 
roots 
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High frequency currents have proved service- 
able Buckley, in 1874, was the fiist to use gal- 
vanic current m cases of this disease for relief 
of pain W O Moore latei reported good 
results, as did Sutton, using 5 millianiperes in 
the treatment TsiekhanoMch, in 1897, and 
Menacho, in 1902, claimed good lesults with 
electrotherapy Letulle, m 1882, reported suc- 
cessful use of the faradic current Violet radia- 
tion has been advocated by some because it is 
rapid in action and effective against pain and its 
use avoids indelible scars 

Gruter used short wave rays fiom twenty to 
tw^enty-five minutes, wnth success, m a case of 
herpes zoster These rays produced edema of 
the cornea and ins, but the herpetic infiltration 
^ m the parenchyma cleared rapidly No burns of 
ocular tissue were observed He concluded that 
the biologic action of the ra} s w^as due to the in- 
tense w^armth penetrating into the depth of the 
tissues, by wdiich the growth of bacteria w^as 
stopped, and to the intense increase m the circula- 
tion of lymph The latter w^as manifested m a 
rather protracted edema in the coi neal tissues 
Falcao, in 1927, reported excellent results wnth 
rays of a Hanau lamp, at a distance of 60 cm The 
pain disappeared after two treatments, and after 
s,even applications the ei uption had hqalel, without 
trace of any scars Lloyd ad\ised the use of 
radiant heat, an infra-red lamp or Thermolite 
Jacobson, in 1926, obtained good results wnth the 
daily use of a 1,000 w'att red globe for twenty 
minutes A few' such applications healed the 
lesions and removed the pain L Coppez advised 
diathermy for herpes zoster ophthalmicus This 
consisted in the employment of currents of low 
tension and high frequency This treatment w'as 
used in 4 cases, wnth gratifying results Ebert, 
in 1941, also reported good results with diathermy 
for the relief of pain MacNab and Ettles used 
ionic medication in several cases, with benefit 
y The neuralgic pain and disturbed sensibility dis- 
appeared almost at once 

Marlow' observed 4 cases in which treatment 
consisted of intramuscular injections of arsphen- 
amme (0 6 Gm ) and mentioned 5 other cases 
reported by Milian in wdiich this therapy w'as used, 
with striking results In tw'ent 3 '-four hours the 
pain w'as much diminished, and in tw'enty-four 
hours more it w'as completely relieved In each 
case the eruption of the skin cleared wuthin a few 
days All showed large areas of epithelial dis- 
turbance of the cornea, which healed wuth an in- 
significant scar and w ith little ^ isual loss Gebb, 
as did Yanes, reported good results wuth neo- 
arsphenamine, which brought about immediate 
lmpro^ ement in the cutaneous lesions but had no 
effect on the ulcerations Agnello claimed similar 


lesults Romer and Zangger each recommended 
arsenical preparations for internal use during the 
course of the disease Elliot claimed that solution 
of arsenic and mercuric iodides U S P , 10 
minims (0 62 cc ), three times daily in water after 
meals, was a specific for pain in this disease and 
helped very much the clinical course Torres, in 
1936, repoited good lesults wuth injection of 3 
cc of Arsaminal (arsphenamme), wdnch gave 
maiked relief m twenty-four hours He con- 
cluded this preparation of arsphenamme repre- 
sented an extraordinarily efficacious therapeutic 
agent for 'this disease Mildenberger, in 1937, 
used intravenous doses of Atophanyl (product 
containing cincophen sodium, sodium salicylate 
and paraaminobenzoyl diethyl ammoethanol), 
w'lth excellent results Endoarsen (a product con- 
taining a cacodylate combined with mercury and 
iodide) also has been recommended Fournier 
reported good results with intravenous injections 
of lodobenzomethylformme The pain disap- 
peared in tw'enty-four hours Tieatments w'ere 
given daily for four days, and by this time the 
lesions of the skin had largely faded 

Baiard and Joltrain, m 1927, reported good 
results with the use of intravenous injections of 
the sulfurous and isotonic water from springs at 
linage, France, 10 cc doses were given 

Richman, Beam and Lindberg, and W^alker 
and Walker reported successful treatment wuth 
injections of 5,000 units of diphtheria antitoxin 
given intramuscularly Two such treatments 
were given, as a rule, during forty-eight hours 
They claimed that the subjective and objective 
symptoms abated almost at once Berrisford, 
in 1935, reported 4 cases, in wdnch he gave three 
intravenous injections of triple typhoid vaccine 
during the course of seven da^s He described 
glowing results W'lth this treatment 

Phillips and Morginson, in 1932, advocated 
the use of sodium iodide The drug was used 
intravenously m 2 Gm or 31 gram doses on 
alternate days, for from five to seven injections, 
or until relief w'as obtained Pam usually dis- 
appeared after the first treatment Lockwood, 
Ruggles and Powell reported good results with 
this type of treatment Smdhu used the same 
tieatment combined wuth 1 cc of solution of 
posterior pituitary U S P given subcutaneously, 
the treatment being repeated m two days 
Stastnik treated 5 patients, m 1935, wuth a 20 
per cent solution of sodium thiosulfate adminis- 
tered intravenously Four to tw'enty injections 
were given, dail> or every other day, depending 
on the seventy of the ocular infection Other 
authors used quinine, salicylates, theosmamine, 
eth)! chloride and iodine preparations Junius 
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reported good results with lactic acid, which he 
claimed were due to its altering effect Renard 
advised against the use of local treatment if 
there was any motoi disturbance of the pupil oi 
oculomotor paralysis, but urged mercui'ial 
therapy 

Grandi, m 1937, used inti amuscular injections 
of Protinal for pain J Rollet and Parthiot, and 
Sarkovski recommended injections of procaine 
along the couise of the nerve, while Rasqum, 
Michelsen, Vincent, W Harris and Piazier 
advised injection of alcohol into the nerve Johann- 
son, in 1936, used Impletol (a combination of 
procaine hydrochloride and caffeine) to relieve 
pain, with satisfactory results Duke, m 1924, 
advised use of epinephrine subcutaneously, 0 5 cc 
every five minutes until the patient was relieved 
or until a treinoi appeared This had no effect 
on the cutaneous lesions If the drug was given 
in adequate doses, Duke claimed that the relief 
of pain was prompt in 50 per cent of cases 

Fiancois, in 1936, used subcutaneous injections 
of antistaphylococcus vaccine in the vicinity of 
the eruption, with good results Fouassier, in 
the same year, saw a case in a female who was 
successfully treated by intradermal injection of 
this vaccine In older to prevent local and gen- 
eial reactions and to avoid the painful sub- 
cutaneous injections, he used 1 drop of the 
vaccine intradermally, in the vicinity of the 
largest pustule, the injection being repeated 
every two days and increased each time by 1 
drop Improvement was noted on the third day 
The pains had disappeared and the swelling 
lessened At the time of the sixth injection, of 6 
diops, the patient appeared cured Four supple- 
mentary injections of 6 drops w^ere given on 
alternate days The author expressed the belief 
that the superiority of this treatment provided 
protection for the organism against infection, 
simultaneously with promotion of rapid and com- 
plete disappearance of pain Godal and Magi ou, 
m 1937, used the same treatment, with good 
results From their experience with vaccino- 
theiapy of zoster, they were of the opinion that 
the evolution of the disease was curtailed thereby, 
at least so far as acute sjTOptoms weie con- 
cerned The pain rvas alleviated almost immedi- 
ateD, and the lesions dried up more lapidly than 
norniall}’’ The relief of pain preceded that of 
the dermatitis They stated the opinion that the 
amount of raceme should varj^ according to the 
intensity of the zoster They thought that the 
action of the vaccine served to aboit the zoster 
promptly, thus preventing the more or less grave 
ocular complications, which are ahvays to be 
apprehended They began treatment wnth 0 5 cc 
of antistaphylococcus vaccine injected into the 


forearm On the following day they gave 0 75 cc , 
and then 1 cc for the next four days 

In patients wdio suffer from persistent pains, 
accompanied wuth keratitis, it is often necessary 
to protect the cornea by a median tarsorrhaphy, 
not only during the course of zoster but even for 
many years afterw’^ard Long external blepharor- 
ihaphy is successful in many cases Cross, in 
1918, performed pericorneal neurotomy in a 
patient for relief of constant pain and comeal 
ulcei Relief of pam was immediate, and the ulcer 
healed m seventy-tw ’’0 hours Lodge and Lodge 
sutui ed the lids to relieve pain, and corneal ulcers 
were checked and repair follow^ed rapidly Badot 
lecommended removal of the central portion of 
the ophthalmic branch of the trigeminus nerve in 
cases of severe zoster Peet, m 1929, sectioned the^ 
sensory root of the gasserian ganglion in 2 cases 
of postherpetic trigeminal neuralgia 

Bryan, in 1923, reported a case of zoster in a 
male invohung the first and second branches of 
the nerve Pam in the eye was relieved by co- 
camization of the nasal ganglion , and to relieve 
the pam in the distribution of the supraorbital 
and frontal nerves, the ophthalmic division of the 
fifth nerve was reached wuth cocaine through the 
sphenoid ostium This gave instant relief, and 
some time later the same procedure was repeated 
w'lth success When the procedure was repeated 
the second time, the ophthalmic division was 
cocainized as before, but this did not relieve the 
pain in the eye until the nasal ganglion was 
cocainized The nasal ganglion is the sympathetic 
ganglion of the maxillary division, corresponding 
to the ciliary ganglion of the ophthalmic division 
Sicard and Robineau, in 1922, reported 3 cases 
in which persistent neuralgic pam continued for 
years after the disease had subsided Gasser- 
ectomy was performed m these cases, with de- 
struction of the root by avulsion The authors 
felt that this was necessary because herpes zoster , 
involved not only the ganglion and root but other 
deep centers and that avulsion of the loot was 
much more efficacious Complete cure resulted 
m all 3 cases Wood, in 1929, described a case 
of zoster m a w^oman, wdio continued to have 
intense and constant pam on the left side of the 
face He injected procaine into the supraorbital 
nerve just back of the foramen Complete relief 
of pain follow^ed For this reason, he advised 
division of the supraorbital neive jUst behind the 
foramen, pulling out as much of the proximal end 
of the nerve as possible to delay union Cushing, . 
in 1920, treated 3 patients with severe zoster 
neuralgia In 1 trigeminal neurectomy was done, 
and m the other 2 the supraorbital nerve was 
avmlsed Halphen published a report of a case 
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with vesicular eruption of the left side of the face, 
edematous lids and violent pains In view of the 
intensity and the persistence of the pain, and 
with knoi,vledge of the theory of the sympathetic 
origin of facial pain, anesthesia of the spheno- 
palatine ganglion was induced, with injection of 
alcohol. via the nasal route The patient experi- 
enced immediate relief of pain The herpetic 
vesicles dried up on the fourth day, and 
crusts fell off on the eighth day Anes- 
thesia .of the sympathetic and of the 
superior maxillary nerve can be obtained 
by injection behind the tip of the middle turbinate 
bone He asserted that disappearance of pain 
as due to the irritation of the ophthalmic neri'^e 
This Mas explained on the assumption that the 
^alcohol paralyzed the fibers of the s}mpathetic 
system, since the anesthesia affected only the 
fibers of the superior maxillar}'’ nerve, oi that le- 
hef from pain Mas due to trigeminal anesthesia, 
entailing a vasomotor alteration locally or re- 
motely 111 the region of the sympathetic, Muth 
lelief of pain from this vasomotor alteration, such 
as results from action on the sphenopalatine gan- 
glion In many cases of trigeminal neuralgia, 
Frazier found that cocamization of the spheno- 
palatine ganglion controlled pain almost im- 
mediately He concluded that the treatment 
paralyzed the sympathetic fibers Kowler, in 
1937, reported good results in 2 cases by paint- 
ing the entire middle turbinate with a solution of 
Bonam, phenolized cocaine 

Freidenwald, m 1929, was the first to use con- 
valescent serum in this disease, Muth immediate 
relief of pain The cutaneous lash rapidly sub- 
sided McDonald, and Walker and Walker 
reported good results Muth this serum Gunder- 
sen, m 1940, gave detailed observations and re- 
ported on 91 patients so treated Sixty-one 
(66 per cent) had ocular mfeption, and of these, 
82 per cent had useful vision Of his patients 
not treated Math anj^ specific remedy, 40 per cent 
had useful vision He claimed that good results 
ma} be expected if treatment is given before the 
ocular infection is established, especially during 
the first feM days folloMung the eruption The 
ti eatment not only relieved the pain m ith startling 
suddenness but cut short the course of the disease 
For those mIio prefer this type of treatment, con- 
valescent blood or sei*um, for this disease, blood 
banks should be found to be useful Cornil and 
Blanc, m 1931, reported on treatment of a pa- 
tient Mith 20 cc of blood taken from a patient 
coni alescing from zoster Complete relief of pain 
folloM ed at once 

1 he practice of autohemotherapy of dermatoses 
dales from 1913 It M'as preceded during three 


years by hemoserotherapy, consisting in treat- 
ment of the patient with serum of a healthy per- 
son In 1913, Ravault simplified the method of 
autoserotherapy by utilizing whole blood of the 
patient from a vein in the elbow This was 
reinjected at once under the skin of the abdomen 
or into the muscles of the buttock This treat- 
ment was used for various cutaneous diseases, 
including herpes zoster Spillman and Raspiller, 
in 1923, used this method successfully m treat- 
ment of zoster, as did Pillsbuiy and Fonde, 
Parisot and Simonin, Avalos, Drouet and Ver- 
niei, Wintzer, Beeson, Wagner, Resmond, Ter-' 
rien. Barrio de Medina, Barksdale, Worms, 
Sourdille and Leg rand and Francois This treat- 
ment consists in withdiawal of 5 to 20 cc of blood 
and its injection into the patient’s gluteal muscles 
The amount of blood vaties Children are given 
half of the amount for adults There are no 
after-efifects except slight pain at the site of in- 
jection, and in some cases a mild febiile reaction 
ensues As a rule, two or three injections suf- 
fice There are usually rapid relief of pain and 
healing of the vesicles Drouet used this method 
in 8 cases of ophthalmic zoster, with excellent 
results Even M'lth the initial injections, almost 
complete disappearance of pain resulted, with 
rapid attenuation of eruptive symptoms The 
vesicles became desiccated m turn or three days, 
and the zoster was cured m ten days The 
neuralgias were never observed to return after 
the treatment In 1 of his cases there were three 
recurrences without specific treatment, but after 
the autohemotherapy the symptoms disappeared 
and there were no more recuirences Sedan 
gave eight injections to each patient The first 
injection M^as of 5 cc , the second and third, 
of 10 cc each, the fourth of 15 cc , the fifth, of 
20 cc , and the sixth, seventh and eighth, of 30 
cc each All treatments were given at intervals 
of three days Sedan concluded that a subnormal 
tension of the globe almost always became ele- 
vated at the end of fi\ e oi six hours but that on 
the folloM'-ing day it declined to a level lower than 
that noted prior to injection Although the 
mechanism of the action is still obscure, it is 
probably that of a protein shock produced by 
albuminoid substances of the blood Wintzer, 
asserted that the action Mas based on ^ensibihza- 
tion and desensibiliza tioru. Paillard statedlheTe- 
hef that the blood Mas sloMdy absorbed by the 
lymphatics and produced a favorable defense 
reaction Spillman and Raspiller expressed the 
belief that the treatment could be classed with 
the methods of .non specific desensibihz ation 

' I ha\e used this method wntli success an several 
cases The procedure is simple, and pain is 
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quickly relieved The eruption responds to treat- 
ment, and few injections are necessary Earty 
treatment prevents severe pain and ocular com- 
plications It has no effect on well established 
uveitis, due to zoster, but it may pi event develop- 
inent of new uveal foci of infection During the 
eruptive period when palpebral edema is pi esent, 
local treatment should be restiicted to moist com- 
pi esses to aA'oid accumulation of secretion In 
some cases the lesions of the skin are best treated 
with a mild astringent lotion, such as solution of 
calcium hydroxide twice daily Olive oil is often 
of benefit in cleansing the skin At times a pro- 
tective dressing is necessar}^ Cold air and drafts 
should be avoided Ten grains (0 65 Gm ) of 
acetylsalicylic acid every four hours will usually 
relieve pain, but in some cases morphine is neces- 
sar}'^ Atropine and ethylmorphme h} drochlonde 
may be indicated if the cornea or the ins is in- 
volved Tetiacaine or some other useful local 
anesthetic may be advisable for the relief of pain 
in the cornea or the conjunctiva Mild protein 
Sliver, neo-silvol or some other preparation of 
silver is often found to be useful 

As soon as swelling ^of the lids subsides and 
the affected ej e can be opened, an examination for 
corneal anesthesia should be conducted, and after- 
ward tests for the extrinsic and intrinsic mo- 
tility of the globe should be made While cor- 
neal anesthesia persists, the eye should be cov- 
ered with an occlusion bandage and if anesthesia 
or corneal ulceration persists, tarsorrhaphy 
should be performed and the sutuie maintained 
for several weeks 

Even after the disappearance of zoster, patients 
should remain under observation, since corneal 
disturbances or increase of tension may manifest 
itself at a late date and disturbance of sensi- 
bility may persist for a long time, and perhaps 
indefinitely 

CONCLUSIONS 

The seventy and duration of the disease vary 
Complete recovery may follow in a few weeks, 
or the condition may drag on for months in spite 
of treatment In all cases of herpes zoster there 
IS a morbid condition of the sensory nerves sup- 
plying the affected area, and the type and locali- 
zation of the changes are variable Specific clin- 
ical manifestations appear to be the result of 
some form of irritative reaction to the ganglion 
or nene whether due to infection, trauma or 
in toxication It maj be that predisposing factors 
favor the establishment of herpes zoster, such as 
head^colds, specific^jnfections or 
9^ dental disease The process may start' 
in various portions of the nerv'e, the ganglion or 


the peripheral branches, and even in the con- 
tiguous ganglions connected with the nerve, such 
as the sphenopalatine ganglion in the case of the 
fifth nerve 

In a vast majority of cases of ophthalmic 
zoster the disease is secondary or symptomatic 
The causes and character of the basic distur- 
bance A^ary Diffeient kinds of systemic dis- 
ease, even latent ones may result in herpes zos- 
ter ophthalmicus The basic disease may eien 
run its course, leaAnng only a predisposition to 
nenous disturbance or neiwous irritability 
Levaditi stated his belief that A^arious capses Avere 
provocatiAm agents, forming a place of least re- 
sistance on Avhicli the latent virus of zoster might 
act 

It IS not knoAAn Avhether in cases of herpes / 
zoster Avhich occurs coincidentally with other in- 
fectious diseases the zoster is actually produced 
by the same etiologic agent or Avhether it is 
produced by its OAvn virus, the infection being 
facilitated by general loAiering of bodily re- 
sistance 

According to some authorities, spread of the 
virus occurs through the cerebiospinal fluid, and 
thus it is explained hoAv the more superficial 
fibers originating from specific sensory nerves 
or fibers destined for certain muscles are first 
affected m certain ganglions or nerve trunks 
Proponents of this theory regard ophthalmic 
zoster as a manifestation of various infectious 
processes, Avhich are spread by Avay of the spinal 
fluid, and so account for its selective action on 
particular sensory filaments and muscles, Avhose 
nerve fibers are superficially located in the nerve 
tiunk, Avhich is bathed by the fluid Goeckerman 
and W ilhelm stated the belief that the same lesion 
might result from several causes, including trau- 
ma, hemoirhage and focal infection They Avere 
not convinced that a single agent caused the 
disease 

There may be a form of zoster not induced by 
neuritis or inflammation of the nerve ganglions 
but due to a disturbance in the higher sensory 
caters of the trig eminus^ in, the medulla ob- 
iongata._( bulbar type)r^A^ch has to date been 
described in 1 case, in AAdiich malaria av^ the 
cause, by During and Hubei^ In this case, 
they concluded that the seat of trouble was a 
paralysis of the bulbar nuclei, probably located 
Avhere the centers of the sensory trigeminus and 
the vagus nerve and the posterior horns of the 
second and third cervical segments he close , 
together They stated the belief that in this case 
the zoster was due to a vascular alteration after 
malaria, folloAving endothelial proliferation and 
partial occlusion of vessels 
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The traumatic origin of the disease has never 
been scientifically demonstrated, although it is 
possible that there is a connection between corneal 
trauma and corneal beipes zoster In these 
cases, it IS questionable whether injury is the 
prime etiologic factoi 

Ocular paralyses which supervene during the 
course of zoster are not so rare as is generally 
assumed, although their fiequency is variously 
estimated by different obseivers Then occur- 
rence IS independent of the intensity and distiibu- 
tion of the eruption They usually occui tw o oi 
three 'weeks after the eiuption^ The thiuLnerve 
isjnpsjt fi_equently imolved, and the paialysis may 
be partial oi total It may be levealed b} ptosis or 
mydriasis, although it must be remembered that 
these conditions may also be produced b} inflam- 
matoiy ptosis, or by alteration of the pupil due 
to lesions of the cornea, or by paralysis of the 
sympathetic fibers It has been demonstrated by 
Ing\^ar that the fibers coi responding to the levator 
palpebrae and the superior rectus muscle occupy 
a superficial situation in the dorsal part of the 
nerve trunk of the fifth ner\e, wdiile those cor- 
responding to the inferior oblique muscle are 
also situated superficially but in the ventral part 
Therefore, these muscles would be more readily 
affected by pathogenic agents attacking the nerve 
trunks externally, as m instances of basal menin- 
gitis or m cases in wdiich the infectious agent is 
spread by the spinal fluid 

Combinations of paialysis of the trochlear and 
the abducens nerve sometimes occur Only 2 
cases of bilateral paralysis have been noted in 
the literature, 1 of the sixth nerve, reported by 
De River, in 1926, and the other, of the third 
nerve, reported by Gallois, in 1924 Paralysis 
of the motor nerves of the eye may be due to ex- 
tension of the disease to the trigeminus and then 
to the motor nerves by way of the sensory rami- 
" fications, which the first branch of the fifth nerve 
sends out to all motor nerves of the eye, before 
entering the orbit Vernon stated the belief that 
paralysis of the ocular muscles was due to the 
same influence as the herpes, and Wyss was 
inclined to refer the muscular paralysis to myo- 
sitis I found 242 _cas^s of paralysis of the, ocular 
muscles -in dhe literature 

The lac rimal, g land reveals its participation in 
the disorder by disturbances of nerves controlling 
^ the secretion of tears, which cause abunda nt tran- 
^ory lacnmation '^rrien_^ said that the kera- 
, titis was favored by the abolition of continuous 
lacnmation, which he thought depended on the 
facial nerve, and stated that when the petrous 
bone was removed at the same time as the gan- 
glion, the secretion of tears disappeared and the 


cornea was altered But if the ganglion was 
sectioned wuthout cutting out the petrous bone, 
the secretion of tears was preserved 

The epithelium of the cornea is soft, delicate 
and loosely attached to Bowunan’s membi ane It 
is liable to injury, has a precarious nutrition and 
retains its health mainly through its sensitiveness 
The 1 ich nerve supply protects the cornea by the 
sensation of pain and by the trophic influence, the 
influence w^bich the health}' nerve has on corneal 
nutrition This ease of epithelial denudation is 
an important factor in development of corneal 
disorders In hei pes zoster there is corneal anes-_ 
l^esia, and this invites secondary infection and 
lenders the cornea liable to injury In addition, 
there may be an ii ritative influence passing dowm 
the neiwe, causing distuibed nutrition, or the 
noi nial influence that passes along the nerve may 
be distuibed In addition to the detached coineal 
epithelium, the small, inflamed terminal nerve 
fibers set up an irritative process at the pei iphery 
In cases of corneal ulceiation, the result is that 
characteristic of eveiy infection of the cornea. 
The lesion may terminate m a scar and leave a 
serious diminution of vision 

The fifth nerve is similar, morphologically and 
physiologically, to the posterior radicle of a spinal 
nen^e According to Talkovskiy, it has a definite 
biologic arrangement in the ectodermal portion 
of the cornea and appeals to be neurotropic for 
an ectodermal virus He claimed that the devel- 
opment of the corneal process was explained by 
the morphologic character of the nerve apparatus 
of the cornea, the status of the nerve portions and 
the anatomic communications with the nerve net- 
work of the cornea 

There is always anesthesia with zoster of the 
skin, and usually areas of anesthesia are found on 
the cornea The cornea may be hypesthetic, and 
some authors believe this loss of sensation under- 
lies the corneal lesions Experimental work has 
shown that in cases of section of the trigeminus 
in which sensibility was preserved keratitis was 
rare, while keratitis was present in the majority 
of instances in which anesthesia was absolute 
The impairment of corneal sensation varies, the 
degree depending on the amount of damage ’sus- 
tained by the ganglion Head and Campbell 
showed in their researches that the more severe 
keratitis was associated with complete destruction 
of nerve cells in the ganglion Lesions of the 
cornea are present in 40 per cent of cases 

Various hypotheses are given to account for 
the optic neuritis Included among these are 
reflex disturbances, particularly the anastomotic 
union of a filament of the ciliary nerve with the 
optic nerve, acompanymg the central artery of 
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the retina According to tins theory, infection 
proceeding from the ganglion descends along the 
trunk of the ophthalmic nerve and thus reaches 
the optic nerve 

Ijitis-often manifests itself as an anterior uveitis 
or an iridochoroiditis and is characterized by 
its torpidity and by the minute percipitates on 
the posterior surface of the cornea In some cases, 
the classic form with posterior synechias i s seen 
It may be associated with hypertonia, pven though 
intis IS ordinarily associated with hypotonia 
Intis IS piesent in about one fifth of all cases of 
[Ophthalmic zoster 

No definite etiologic factor has been found 
Some kind of acute intoxication takes place, be- 
coming localized m the ganglion and producing a 
toxic element that irritates the nerve ends of the 
part involved, causing herpes to develop It is 
questionable whether the disease is due to any 
special etiologic factor, even though it appears 
contagious at times 

The cutaneous lesions may be due to products 
of degeneiated ganglion cells conveyed along the 
neive to the termination in the skin or to the 
exciting organism itself acting through nerve 
impulses on actual passage of the virus, or to the 
pioducts of degenerated nen^e fibers m the skin 
There is selectivity, for at times the skin is not 
even reddened between the vesicles, and the 
vesicles do not appear in all parts of the skin 
supplied by the nerve 

Whether the disease is due to selective affinity 
of some viius or bacterium in a focal lesion, as 
claimed by Rosenow, or to the selective action of 
their toxins, as suggested by Mackenzie, is ques- 
tionable If one virus is responsible for so many 
different lesions, it is certain that it is capable 
of different action at various times and places 
It IS quite possible that the virus is liable to a 
variable virulence and may be inconstant in its 
affinity for the bipolar ganglion cells Irritation 
of these cells causes the herpetic eruption, whether 
due to a virus or to some inflammatory process or 
growth Whether it is exogenous and extends 
to the ganglion by way of the nerve, or whether 
it IS endogenous and is attracted by the nerves and 
ganglion through increased neural irritation is 
not known 

Age and sex are not factors On the basis of 
findings in the blood m the disease and of reports 
in the literature, the infection is thought to be of 
lov virulence, and no definite conclusion can be 
drawn concerning the seventy of the disease by 
examination of the blood 

The disease is often associated with dental and 
focal infection, but most adults have enough in- 


fection, local or general, in their systems so that 
an attack could occur at any time and need not 
appear in epidemic form There may be 'a special 
local or general susceptibility, for not every one 
has the disease 

The essential cause of the disturliance .is un- 
known, whether destruction of trophic fibers, ir- 
ritation of nerve elements, injury to insensitive 
structures, spread of the degeneiation process 
fiom nerve terminals to cells in the ganglion or 
a specific infection 

The pathologic process of ophthalmic zoster is 
a disturbance either m the gasserian ganglion or 
along the course of the branches of the fifth 
nerve or both, affecting the skin, mucous mem- 
branes and tissues supplied by these nerves j 
These lesions* may be the result of hemorrhage in 
the ganglions or the sheath of the nerve, causing 
pressure on the nerve, or of senile degeneration 
or a localized inflammatory process in either the 
nerve or the ganglion, or a tissue reaction to 
Amrious types of irritant 

Secondary degeneration may be found in the 
posterior columns of the cord, in the fibers of the 
posterior roots central to the ganglions and in 
the affeient fibers of peripheral nerves leading 
to the ganglions 

In consequence of obsenmtiOns and experi- 
ments by many investigators, most writers con- 
clude that an independent pathologic entity is 
involved and that herpes zoster is an infectious 
disease of one or more spinal ganglions 

It is possible that, instead of a virus, the real 
nature of the cause is a change m complex pro- 
tein molecules Different strains or different 
arrangements of the molecule may produce 
various types of disease The molecule under dif- 
ferent degrees of body temperature may become 
weakened or strengthened to such an extent 
that it can then enter the body cells, which have 
been altered, and the molecule is then capable 
of producing a different disease, such as herpes 
zoster or varicella Investigators have shown 
that the molecule can grow when it touches the 
exact kind of living cell it likes for a home 
These nonliving molecules, or enzymes, merely 
exist, neither growifig nor dying They move 
about when they enter certain cells and then 
grow, and probably reproduce If their structure 
IS unchanged, they are harmless, and the way in 
which they are put together determines whether 
or not they are dangerous The molecule is at 
the mercy of its environment, but on entering 
the right kind of cell, it reproduces itself and 
grows As a result, rapid growth of molecules 
maj"^ cause immediate death of the cell It Avas not 
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until the development of the electron microscope 
that viruses could be photographed and their 
stiuctuie studied, and m all piobabihty a virus is 
a protein molecule 

After haMiig made an exhaustne search of 
the literature, and with the aid of seveial lians- 
lators, I find that there aie approximately 2,250 
cases of ophthalmic zoster repoi ted to date Some 
investigators have made a very careful study of 
cases and of the pathologic changes and the pic- 
ture presented Others have made only brief 
lepoits, with short case histones In many of 
the cases described there \\as no reference to sex 
or age or to the eye involved Xlie_ay-erage_age_ 
was found to be 43 yea rs , finales were affected 
in pe r cent o f the cases , the right eye was 
- involved in 54 per cent The cornea was dis- 
turbed in 39-perjcent and the globe affected in 
4^ per cent The ocular muscles were involved 
during the disease m 13 per cent of cases and the 
facial nerve in 7 per cent An Argyll Robertson 
pupil was descnbed m 23 instances, and glaucoma 
appeared in the course of the disease in 65 case^ 
There were reports of , 35 cases of episcleritis. 
41 cases of recurrent ophthalmic zoster and 52 
cases of the bilateral disease All the branches 
of the fifth nerve were involved in 25 cases, and 
the first and second branches weie affected in 
67 cases Retrobulbar neuritis, optic neuritis and 
• optic atrophy appeared in 40 cases, and in numer- 
ous cases perforation of the globe resulted from 
panophthalmitis In 68 cases of ophthalmic zoster 
the patient w^as under 20 years of age , in 44 
cases, under 13 years , in 24 cases, under 6 years, 

and in 14 cases under 1 year of age 

$ 

REPORT OF PERSONAL CASES 

J C , a man aged 75, complained of severe pain 
over the right eye and the right side of the head one 
day after being exposed to a cold wind and rain The 
neuralgic pain was of sudden onset in the area of dis- 
tribution of the first branch of the fifth nerve, fol- 
lowed in two days by a vesicular eruption 

He was seen two days after the eruption, which 
appeared on the right side of the forehead, sharply 
demarcated against the midline and extending to the 
scalp, eyebrow and external palpebral commissure 
There was associated edema of the conjunctiva, which 
partly covered the cornea, with increased lacnmation 
Vision at this time was 20/100 in the right eye and 
20/20 in the left eye The temperature was 37 5 C 
(99 5 F), the respiratory rate 20 and the pulse rate 
90 a minute The white cell count was 10,000 The 
urine was normal, and the Wassermann reactions of 
the blood and the spinal fluid were negative The 
personal history was noncontributory The patient was 
a well developed, well nourished, healthy man The 
heart was normal in size, rate and rhythm No mur- 
murs w'ere present The blood pressure was 160 sys- 
tolic and 80 diastolic The lungs were clear on 
jiercussion and auscultation, and no rales were present 


The abdomen showed no tenderness or palpable masses 
The reflexes were normal 

Four days later sudden diplopia appeared, due to 
paralysis of the right sixth nerve There were simul- 
taneous increase in the periorbital edema and the 
appeal ance of a new crop of vesicles at the nasal 
angle of the right eye and over the right half of the 
nose, in the area supplied by the infratrochlcar nerve 
The eyeball became intensely injected, with much 
lacnmation and mucopurulent discharge The ocular 
tension was increased A few erosions were noted 
on the cornea, which was somewhat edematous and 
hazy The corneal infiltrate involved most of the nasal 
half of the cornea, with some vascularization Hyper- 
esthesia of the skin was present in the area supplied 
by the fifth nerve The cornea was insensitive 
The paralysis of the abducens nerve coincided with 
the appearance of the secondary crop of vesicles at 
the nasal angle of the right eye, probably the result 
of the direct extension from the nasociliary nerve to 
the sixth nerve in their passage through the supra- 
orbital foramen or deeper in the orbit 

The cutaneous eruption went through the stages of 
vesicle formation, drying of pustules, crusting and 
pigmented scarring The acute phase of the infection 
subsided in about eight weeks, and sixteen weeks 
later all symptoms had disappeared The resulting 
vision was 20/60 All diplopia disappeared in two 
weeks and the tension returned to normal 
The pupil was kept dilated with 1 per cent atropine 
sulfate, and 10 per cent neo-silvol was used m the 
eye three times daily The eye was kept covered 
Salicylates were administered freely for the relief of 
pain Calamine lotion was used for the lesions of the 
skin Thiamine hydrochloride, 2,000 units, was given 
daily for six days 

Case 2 — E R , a man aged 40, after a few days of 
general malaise, headache and pain in the left supra- 
orbital region, presented typical herpes zoster of the 
first branch of the left trigeminal nerve When he 
was first seen, there was an eruption of vesicles, some 
dried and crusted, on the left upper lid and the left 
side of the forehead and nose, sharply limited to the 
midline The lid was edematous and heavy, with 
chemosis of the bulbar conjunctiva There was no 
proptosis or iipmobihty of the globe The cornea was 
hazy, with small areas of ulceration and a definite 
ciliary flush The pupil was moderately dilated The 
ocular tension was normal No details of the fundus 
could be seen 

The temperature was 37 5 C (99 5 F ) , the white 
blood cell count was 9,500, the urine was normal, and 
the Wassermann reactions of the blood and spinal 
fluid were negative 

His sight had always been good in each eye, and 
there was no history of any previous ocular trouble 
His general health was excellent Examination of the 
heart and lungs did not reveal any abnormality or 
evidence of disease The abdomen showed no areas of 
tenderness 

Atropine was used to dilate the pupil, and local 
supportive measures were administered Autohemo- 
therapy, with injection of 10 cc, was used and the 
injection repeated two days later Immediate cessa- 
tion of pain followed, and definite improvement was 
noted in the cutaneous eruption 

Three weeks later the corneal involvement had dis- 
appeared, with no remaining leukoma Vision was 
normal in each eye The pupil was round and reacted 
normally to light, in accummodation and consensually 
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The fundus showed no abnormality There was no 
subjective or objective evidence of disturbed equilib- 
rium of the ocular muscles Vision was 20/30 

Case 3 — C G, a man aged 45, complained of severe 
pain and inflammation of the left eye Neuralgia per- 
sisted, and soon there was swelling over the left tem- 
poral region, the lids became swollen and closed The 
next day many small, yellow, raised and irregular 
blisters appeared on the left side of the nose, the upper 
and lower lids of the left eye and the skin of the left 
frontal region as far as the hair line These vesicles 
were absent from the remainder of the face and were 
definitely delimited by the median line^ so that they 
occupied the left side of affected regions exclusively 
The conjunctiva was decidedly hyperemic and che- 
motic The cornea showed several small, pinhead ero- 
sions The pupil was dilated, and the ins was free 
ocular tension was not increased The preauncular 
and posterior cervical glands were enlarged 

The temperature was 37 C (98 6 F ) , the pulse rate 
was 78 a minute The white cell count was 11,950, 
and the red cells were increased to 5,720,000 The 
urine showed an excess of albumin The Wassermann 
reaction was negative The results of the general 
phjsical examination were essentially normal His 
health had always been good, and there was no history 
of any previous trouble with the eyes 

On the sixteenth day diplopia developed, due to 
paralysis of the left sixth nerve, which in two weeks 
had disappeared At the end of the third week the 
corneal disturbances had also disappeared, with regen- 
eration of corneal epithelium Some superficial ves- 
sels were noted at the nasal limbus of the cornea 
Vision was 20/40 

At this time the vesicles of the skin had dried and 
formed thick, yellow-brown crusts, which fell off, 
leaving deep pits in the skin Complete anesthesia 
persisted and extended to the scalp 

In this case the first and second branches of the 
left fifth nerve were affected No specific treatment 
was administered Atropine was used in the left eye 
as soon as the corneal condition >vas noted Neo- 
silvol, 10 per cent, was instilled in the eye three times 
a day, and the eje was kept closed Calamine lotion 
was used on the surface of the skin Acetylsahcylic 
acid was given freely for the relief of pain 

Case 4 — P F , a man aged 62, complained of severe 
pain over the right eye, which extended up and back 
over the frontal and the parietal region This pain 
lasted for forty-eight hours and was much increased 
during" each night The right upper lid was swollen 
and heavj, causing the eye to close By lifting the lid, 
hoiiever, he could see that his vision was not affected 
The pain he described as an “intermittent lightning 
pain,” from which he was not free at any time The 
neuralgia later extended down the right side of his 
nose At this time, on the fifth day, lesicles appeared 
oier the painful region, to the right of the midline 
The pain lessened but did not disappear The vesicles 
were clear, extending over the frontal region into the 
scalp and along the right side of the nose to the tip 
On the right brow was a large, linear vesicle Two 
\esicles appeared on the upper right lid The eye was 
intensely engorged, with much lacnmation and photo- 
phobia Some conjunctival discharge was present 
Seieral small %esicles appeared on the cornea, and 
\ ision was greatly reduced These vesicles occupied 
most of the pupillary area of the anesthetic cornea 
Part of the iris could be seen and appeared swollen 
The pupil was indistinct but of medium size and was 


not quite round No details of the fundus could be 
seen The preauncular glands were enlarged The heart 
and lungs showed no evidence of disease The blood 
pressure was 140 systolic and 75 diastolic The ab- 
domen showed no areas of tenderness 

Atropine was used as soon as the cornea was in 
volved Part of the ins remained fixed and swollen, 
and the vessels of the ins were easily seen Tension 
remained normal Autohemotherapy, with injection of 
10 cc, was used and the injection repeated twice, on 
alternate days Calamine lotion was used on the cuta- 
neous lesions On the fifth day all pain had vanished, 
and the cutaneous eruption was vastly improved The 
crusts of the skin loosened, leaving deep scars corre- 
sponding to the confluent group of vesicles 

Examination with the slit lamp showed small opaci- 
ties in the deeper corneal layers, with deposits on 
Descemet’s membrane After staining wnth fluorescein, 
the minute corneal defects could be seen to greater 
advantage The ins showed atrophy and appeared a 
duller tint than the ins of the other eje It had lost '' 
Its areolar structure, some ciy^pts were effaced, and 
the fibrils were blurred A few pigmentary spots 
were noted on the anterior capsule 

The white cell count was 8,100, and the red cell 
count was 4,850,000 The urine w'as normal, and tlie 
Wassermann reactions were negative* 

Six weeks later the ocular condition was quiet, with 
a central comeal leukoma remaining At this time 
he suffered severe pain m the right eye, and two days 
later there appeared some ciliary injection and a hazy 
area was noted below the cornea A small nodule of 
violet-slate color developed, with marked injection of 
vessels at this point , this nodule became a small vesicle 
on one of the anterior ciliary nerves, resembling an 
area of episcleritis Atropine sulfate, 1 per cent, was 
again used in the eye, and the pupil was kept in a 
state of dilatation The eye was kept covered So- 
dium salicylate, 10 cc, was given three times a day 
until all pain and discomfort disappeared Weeks later 
the conjunctiva recovered its normal condition, and 
the nodule was less pronounced, appearing of a grayish 
tint Four weeks later the nodule had disappeared, 
and in its place was a small darkened discoloration 
of the sclera This nodule was beneath the conjunctiva 
and near the limbus but did not touch the cornea 
One year later vision was 20/30 with correction 

Case 5 — ^Mrs T T , aged 70, was first seen five 
days after the outbreak of herpes zoster A number 
of Vesicles were noted on the left upper hd and the 
forehead, scalp and tip of the nose on the left side 
There was intense ocular congestion with a central 
corneal ulcer Severe neuralgic pain was present over 
the area involved, and from the upper left lid to the 
scalp the skin was red and tender, with swelling of 
the preauncular glands 

Vision was greatly reduced The temperature was 
38 C (100 4 F) The urine was normal, and the 
Wassermann reactions of the blood and spinal fluid 
were negative The red cell count was 3,750,000 and 
the white cell count 10,000 The differential count 
showed 41 per cent polymorphonuclears, 30 per cent 
eosinophils, 22 per cent small lymphocytes, 5 per cent 
large lymphocytes and 1 per cent basophils The 
hemoglobin concentration was 84 per cent The gen- 
eral physical examination did not contribute anything 
pertinent to the case There was a history of exposure 
to chickenpox, three weeks before her present illness 

Ten cubic centimeters of blood was withdrawn from 
the arms and injected into the gluteal region (auto- 
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hemotherapy) This was repeated two days later 
After four dajs there \Vas complete cessation of the 
pain, and the cutaneous condition was much improved 
and the eruption had mostly disappeared This treat- 
ment, however, did not seem to have an> effect on the 
corneal condition Atropine was used to keep the pupil 
dilated Codeine was used for relief of the pain, and 
calamine lotion was used o\er the skin of the forehead 
and the scalp 

About four weeks after the onset the edema of the 
lid had subsided, and the patient was able to keep 
her eye open The ejeball w'as considerabb^ injected 
throughout the illness, wuth much lacrimation and 
mucopurulent discharge The corneal ulcer had healed, 
but corneal sensation was still greatly diminished At 
this time there were noted many minute, gray papules 
in the cornea, and she complained of diplopia Exam- 
ination show'cd this to be due to paresis of the left 
trochlear ner\'e 

The pupil W'as round and measured 6 mm in diam- 
eter The fundus details were haz> Examination 
with tlie slit lamp re\ealed numberless minute gra> 
spots situated in the epithelial lajer of the cornea, in 
contact W'lth Bowman’s membrane These spots w'ere 
more dense tow’ard the center and more scattered at 
the periphery The superficial outline of the ins could 
be easily seen The pupillary margin was pigmented, 
and in places particles of pigment had become sepa- 
rated from the ins Two small holes were seen in 
the ins, which permitted light to pass through 

For several months severe neuralgia remained in the 
left eye, left temple and scalp Cutaneous anesthesia 
was present The upper lid remained red and thick- 
ened, and the eyeball was injected for some time The 
conjunctival injection gradually subsided, and the skin 
of the upper lid and forehead was extremely tender 
to touch for a long time The corneal involvement 
gradually became less apparent The diplopia gradually 
became lessened and in one. year had disappeared 
Vision was 20/30 
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Conjunctiva 

A Case of Primary Chancre or the Bulbar 
Conjunctiva C Dee Shapland, Bnt J 
Ophth 28 187 (Apiil) 1944 

A man aged 20 complained of a discharge 
from the left eye of ten days’ duration There 
was edema of both lids and the caruncle and 
plica semilunaris were unduly evident The parot- 
id and submaxillary glands were firm and dis- 
crete On eversion of the louver lid a band of 
cartilaginous consistence, directly continuous 
with the lower end of the edematous plica and 
laterally becoming lost on the bulbar conjunctiva 
mferotemporally, came into view On its sur- 
face there was a small, grayish white ulcer, with 
sloughing base There was practically no d’s- 
charge A specimen of serum from the ulcer 
contained Treponema pallidum Serologic tests 
of the blood gave weakl} positive reactions for 
S 3 ’'philis There was a giadual, almost complete, 
disappearance of all symptoms under treatment 
with oxophenaisme hydrochloride (mapharsen) 
and a proprietary suspension of metallic bismuth 
The article is illustrated with a photographic 
plate m color Zentmayer 

Virus Ophthalmia Neonatorum A Sorsby, 
E E Hoefa and E N Young, Bnt J ' 
Ophth 28-451 (Sept) 1944 

An account of the inclusion type of ophthalmia 
neonatorum is given From a study of 27 cases 
observed m a senes of 269 consecutive cases of 
ophthalmia neonatorum at White Oak Hospital 
it is concluded that, apart fiom a later onset in 
most, but by no means all, cases, inclusion blen- 
' noi rhea has no featiii es which distinguish it from 
microbial ophthalmia neonatorum, either in course 
or in response to sulfonamide therapy In 5 of 
25 mothers of infants with inclusion blennorrhea, 
cervical scrapings showed inclusion bodies 
The article ,s .Ilustrated Zentmayer 

Cornea and Sclera 

Desiccation Keratitis JEM A\oub Bnt 
J Ophth 28 347 (July) 1944 

The article describes a corneal disorder which 
as first noticed among the troops of the Eighth 
Army fighting m the desert dui mg the summer of 
1942 A private communication from Capt Mar- 
tin Williamson, M C , R A M C , indicates that 
the condition was widespread and occurred 


especially m obseri ation post officers, drivers and 
patrols — all key men 

The subjective symptoms included smarting 
and itching of one or both eyes, profuse lacrima- 
tion, severe photophobia and definite disturbance 
of vision, which consisted either of uniocular 
diplopia or of seeing dark objects as having a 
tail-like prolongation, like a comet, or as vaguely 
blurred 

Only the superficial epithelial layers of the 
cornea were affected Three mam types were 
noted 1 The commonest lesion was a bandlike^ 
rouglienmg of the corneal epithelium across the 
area which ivould be exposed wlien the eyes 
are partiallj' closed, as is the case in a bright light 
The band was grayish, but translucent, and 
stained with fluorescein, revealing the loss of 
epithelium The appearance was punctate 2 
The lesion w'as sometimes limited to a few lines 
of grayish dots, mainly horizontal and m the ex- 
posed regions of the cornea These dots also 
stained wnth fluorescein 3 A single stippled line, 
actively staining was also seen at times 

The fissural portion of the eyeball was con- 
gested The following causative factors are dis- 
cussed (1) damage Dy light radiations of short 
w'avelength, i e , photophthalmia , (2) damage of 
the epithelium by driven sand, carried m a sand- 
storm or raised by vehicles driving m front or by 
shelling, (3) action of irritant gases , (4) drying 
of the exposed area of the cornea by intensely 
hot air or wind, (5) undue exposure of the 
affected area of the cornea due to fatigue, which 
reduces the frequency of the blinking reflex of 
the lids This would predispose to the influence of 
factor 4 It is probable that the cause is drying 
of the corneal epithelium by a hot dry wind, w4nch 
produces excessive evaporation of the lacrimal 
secretion over the exposed area of the cornea 
The suggestion is put forw^ard that corneal 
damage ascribed to snow blindness is caused, 
certainly m part, by desiccation and perhaps also 
by freezing of the corneal epithelium, and not by 
excessive reflections of ultraviolet hglit 

W Zentmayer 

A Study or Eighty-Four Cases of Delayed 
Mustard Gas Keratitis Fitted with Con- 
tact Lenses I Mann, Bnt J Ophth 
28 441 (Sept ) 1944 

Mann gives the following summary Eighty- 
four cases of delayed mustard gas keratitis are 
review'ed All the patients were fitted with con- 
tact lenses some of tliem seven years ago Thirty- 

154 
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nine of the patients ^\ear their lenses from eight 
to sixteen hours a day, 11, from five to eight 
hours, 8, under five houis, 5, not at all, and 
foi 21 the time is not known The visual acuity 
of all but 2 patients was notably impioved 
In 25 cases theie was no further relapse aftei 
fitting , in 4 cases there was one relapse only , m 
16, slight relapses, and m 10 only uere the re- 
lapses severe The age of onset of the symptoms, 
the occupation of the patients and the treatment 
: of mtercurrent complications are discussed 

W Zentmayer 

^ Herpes Simplex Corneae in Malaria J 
Graham Scott Brit M J 2*213 (Aug 
12) 1944 

In 4 cases of uniocular herpes simplex corneae 
'^Linong 4,000 cases of malignant tertian malaria 
corneal lesions occurred between the seventh and 
the sixteenth day of illness The best result fol- 
low ed removal of the corneal epithelium with a 
strong iodine solution (7 per cent iodine and 5 
r per cent potassium iodide m alcoholic solution) 

' . Arnold Knapp 

' Treatment or Corneal Diseases by Ribo- 
flavin S Barrenechea, R Contardo 
and J Arentsen, Ophth ibero-am 4:405, 
1943 

' Barrenechea and his associates treated with 
f 7 riboflavin 109 patients presenting corneal ulcers 
‘ and corneal vascularization of various causes 
In 70 per cent of the patients the disappearance 
of ulcers and vasculanzations was remarkably 
rapid The average time for the complete heal- 
ing of the ulcers was seventy hours The vascu- 
larization disappeared in three days to two weeks 
The treatment failed with 30 per cent of the 
[ patients, 15 per cent of whom were shown to 

f have tuberculous ulcers, which flared up on the 

; administration of riboflavin 

Y JAMA (W Zentmayer) 

General Diseases 

, Report on Two Pairs of Brothers Showing 
, Marfan’s Syndrome H J Stern, Brit 

J Ophth 28.229 (May) 1944 

The oldest brother of the first pair was 14^2 
years of age, underweight and undeveloped, he 
p showed hypogenitalism, an undescended right 
testicle and a small left testicle There ivere 
, fiequent extias} stoles and prominent hypertro- 

phied I ems on the chest The limbs and fingers 
r w ere charactei istic of the syndrome There was 
incomplete embnotoxon The pupils weie ir- 
regular in shape, and there w^as indodonesis 
There were two small bridge colobomas of the 
wis In Its temporal lower part the iris showed 


a pecuhai spong}^ structure, making the paren- 
chyma partly float in the antei lor chamber Both 
lenses w^ere luxated The sella turcica was very 
small 

The younger biothei ivas 12 years of age He 
was undersized Arachnodactyly was present 
Both lenses weie displaced 

The parents were health}' and normal The 
sella turcica of the father was small 

The parents and other children of the second 
pair of brothers sufYei ed wuth more or less severe 
obesity of endocrine origin Several members 
of the family had high myopia 

The older bi other was 14 years of age and 
w'as oversized but well developed Arachno- 
dactyly was present There was habitual sub- 
luxation of the humeius and of the fingers The 
sella turcica was small There was subluxation 
of both lenses 

The younger brother was 1 1 years of age He 
w^as oversized He presented the same general 
anomalies as his brother Both lenses were sub- 
luxated 

The author believes the 4 cases presented sup- 
port the views expressed by Mann that the dis- 
turbances in Marfan’s syndrome are probably 
only coordinated symptoms of a genotypic dis- 
turbance, producing general and ocular troubles 
which affect not only the mesoderm but the 
endocrine glands and the ectoderm 

W Zentmayer 

Injunes 

The Eye Department in a Middle East Gen- 
eral Hospital H B Stallard, Bnt J 
Ophth 28*261 (June) 1944 

The author gives a brief survey of the organi- 
zation and nature of the work of the department 
of ophthalmology in one of the hospitals serving 
in the Eighth Army from the autumn of 1940 to 
the conclusion of the North African campaign, 
in May 1943 

About 30 per cent of fragments from shells, 
hand grenades and land mines may be extracted 
by the posterior route The figures for extrac- 
tion of pieces from shells and land mines by the 
anterior route are less favorable 

Sixty-eight patients with retinal detachment 
weie tieated ivith suiface diatherm}'’ and suction 
diainage of the intei retinal fluid through dia- 
thermy penetration of the sclera and choroid 
Three patients w^ere treated for myopia, all suc- 
cessfully , 10, for cystic degenerations, all success- 
fully , 20, for degeneration after healed choroido- 
retimtis, all successfully, 21, for contusions of 
civil type, wnth 18 successes, 2 immediate failures 
and 1 partial recurrence, and 18, for wai trauma 
wuth 14 successes and 4 partial recurrences ’ 

W Zentmayer 
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Blind Bullet Injury to the Eye Report of 
A Case K U Kazandashev, Vestnik oftal 
22:48, 1943 

A soldier was inj ured while lying on the ground 
shooting with his right eye open There was 
cliemosis of the conjunctiva, with pronounced 
exophthalmos and limitation of motion of the 
eyeball m all directions A small entrance wound 
was present in the upper nasal quadrant of the 
conjunctiva, the ins was inflamed, and a number 
of hemorrhages were seen m the choroid and the 
retina Vision was reduced to counting fingers 
The roentgenogram showed a bullet m the orbit 

An incision was made in the brow , the orbital 
bone was removed, and the bullet was extracted 
from the muscle funnel The inflammatory proc- 
ess in the eye became quiescent, and vision in- 
creased slightly 

The interesting feature of this case is that the 
bullet hit the eye directly but did not injure the 
eyeball or the orbital bones The changes in the 
eye were of contusive character 

O SiTCHEVSKA 


Methods of Examination 

Principles of Reti noscop y Presented on 

Basis or Theory of Projection M 
Klein, Brit J Ophth 28 157 (Apfil) 
1944 

The principles of retmoscopy are presented on 
the basis of the theory of projection Klein gives 
the following summary 

The nature of the light pencil emitted by the 
patient’s eye during retmoscopic examination is 
best understood on the basis of the projection 
theory 

Retmoscopy is an aperture test by means of 
which the point of reversal of a myopic eye, or 
of an eye made myopic by trial lenses, is deter- 
mined 

The elements of the illumination and of the 
returning observation systems of retmoscopy are 
analyzed 

Certain factors need further consideration 

1 The retmoscopic field can be substituted 
by the mirror hole 

2 The speed of reflex movement is explained 
by the area of the cross section of the emitted 
light pencil at the plane of the retmoscopic mirror 

3 The brightness of the pupillary light de- 
pends on brightness of the light source, distance, 
apertures, loss m transmission and the vergence 
of the emitted light pencil 

4 The retmoscopic reflex seen m the pupil is 
mfluenced by the size of the original source of 
light and the mirror used 

^ 5 The following factors influence the point 
of reversal (a) Sudden change of light and 


shadow at the point of reversal (b) The ob- 
server’s retina receives during the retmoscopic 
test image elements of the patient’s fundus or 
confusion circles of it, depending on the vergence 
of the emitted light pencil The size of the con- 
fusion circles IS maximum at the point of reversal 
(c) The factors influencing the point of reversal 
set a limit to the accuracy of retmoscopy 

A number of diagrams illustrate the optical 
principles involved ^ Zentmayer 

Retinoscopy in Astigmatism M KLein, 
Brit J Ophth 28 205 (May) 1944 

Klein summarizes his results as follows 

“A table of the optical power of obliquely 
ciossed cylinders, and the implications of oblique 
cydmder ideas for retinoscopy with cylinders are 
presented 

“The basis of streak-retmoscopy is a band-like 
retinal image of the immediate source of light, 
which can be rotated m the principal meridians 
of astigmatism 

“Similarities exist between cyhnder-retinos- 
copy and streak-retmoscopy as regards ascer- 
taining the axis and the amount of the required 
cydmder 

“A survey of different instruments of the 
streak retinoscope group, and their practical use 
IS given ” Zentmayer 

Neurology 

Simple Atrophy of the Optic Disk A Sign 
OF Subtentorial Tumor M Puig So- 
LANES, Gac med de Mexico 73 199 (June- 
Aug ) 1943 

Ring Solanes directs attention to the diagnostic 
value of simple atrophy of the optic disk m cases 
of tumors of the fourth ventricle or of the cere- 
bellum Optic nerve atrophy m these cases is 
the result of the acute dilatation of the ventricular 
system Because ventriculography is contra- 
indicated m certain cases of cerebral tumor, the 
diagnostic value of simple atrophy of the optic 
disk IS obvious The presence of this change m 
patients with symptoms of intracranial hypei ten- 
sion and other signs of involvement of cerebral 
structures m the posterior cranial fossa is pathog- 
nomonic of a tumor m this area The diagnostic 
value of simple atrophy of the optic disk m cases 
of the aforementioned conditions is so reliable 
that It renders ventnculographic examination un- 
necessary Ihe author reports 4 cases m which 
the diagnosis was verified by removal of the 
tumor from either the fourth ventricle or the 
cerebellum 

JAMA (W Zentmayer) 
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Ocular Muscles 

Norms of Latent Strabismus in Selection 
OF Candidates for Aviation Schools S 
M Khayutin, Vestnik oftal 16:148, 1940 

This study was made m older to evaluate the 
1 elation between hoiizontal heterophoiia foi dis- 
tance and other functions of the eye Examina- 
tions were made mostly m the afteinooii, 
determinations of visual acuity, refraction, visual 
fields, muscle balance, accommodation, and color 
sense were usually made and an ophthalmoscopic 
study done The Maddox scale and Maddox rod 
with prisms were used for the measurement of 
muscle balance Of 1,500 subjects examined, 
orthophoria was found in 38 per cent, esoplioria 
in 32" per cent and exophoria m 30 per cent 
■^The ages ranged from 20 to 22 yeafs, and visual 
acuity was not less than 0 8, in other words, 
there were few cases of myopia oi astigmatism 
In some of the subjects examined repeatedly dur- 
ing a period of eight to ten months, orthophoria 
changed into exophoria or esophoria Fever and 
emotional stress produce heterophoria of 3 to 4 
degrees 

The relation between muscle balance and 
depth perception was studied in 112 candidates 
by the Howard-Dolman apparatus Hetero- 
phoria for distance of about 4 degrees does not 
affect depth perception 

The authoi drew the following conclusions 
y 1 That part of heterophoria which has no 
; direct relation to anatomic causes is unstable, its 
amplitude depends on the refraction, the tonus of 
the muscles and the general physical and emo- 
tional condition 

2 Muscular asthenopia is not directly the re- 
sult of heterophoria and depends not only on the 
tonus of the muscles but on the general condition 

3 With heterophoria up to 4 degrees the depth 
of perception does not deviate from the normal 

4 In cases of variation in the degree of hetero- 
phoiia the tests should be repeated in order to 

^ eliminate accidental factors 
' O Sitchevska 

Operations 

Ophthalmic Surgery in Wartime A I 
PoKROwsKY, Vestnik oftal 22 4, 1943 

Ti atisplahfafion of Fat tn Opei aUons on the 
Lids — Tiansplantation of fat in plastic opera- 
tions on the lid is indicated (a) in cases of deep 
scars with adhesions to the bone, in which the 
skin IS little ti aumatized and is not shortened too 
much, (b) in cases of scars of the bone with 
'r formation of fistula and (c) in cases of trans- 
plantation of skin in which irregular relief of the 
skin develops and "disfigures the face The his- 
tones of 4 cases in which fat v as taken from the 
patient’s body and transplanted under the skin 


of the deep scar after injury to the lid and ad- 
jacent parts, so common in the present war, illus- 
tiate the good cosmetic results obtained in young 
persons with such mjuiies 

Tiansplantation of Fat m Opeiahons on the 
Injni ed Oi bit — Transplantation of fat is indicated 
in cases of injury oi tumor of the orbit, the walls 
of which are eithei destroyed or thinned Depres- 
sions may form, with lesultant disfigurement of 
the face The proceduie is also indicated in cases 
of deformity of the conjunctival sac The trans- 
plantation of fat in the orbit took completely in 
all but 4 to 5 per cent of cases The operation 
should be done after the inflammatory process 
has quieted down , the fat is taken from the ab- 
domen or the buttocks 


Wai Jnpiues of the Lids, Eaily Plastic and 
Oi thopedic Ti eatinent of the Conjunctival Sac — 
In mjuiies of the lids in wartime, Pokiowsky rec- 
ommends the immediate use of sutures, which will 
avert the necessity of complicated plastic opera- 
tions in the future He believes that there may 
be local immunity to various micro-organisms, as 
infection is rarely encountered in suturing the lid 
despite the presence of a number of bacteria 
In injuries of the eyeball, including the lids and 
conjunctiva, Pokrowsky advises that necessary 
surgical proceduies on the conjunctival sac be 
done immediately after the enucleation, as the 
conjunctiva does not easily become infected and 
does not shrink much In order to enlarge the 
conjunctival sac, a deep incision of the conjunc- 
tiva is made parallel to the margin of the lid, a 
prosthesis is used systematically after cod liver 
ointment is applied, and thus the conjunctival sac 
retains its normal size The author illustrates- 
the case histones He stresses that each case 
be individualized in order to restore the normal 
relation of the tissues q Sitchevska 


Orbit, Eyeball and Accessory Sinuses 

Incomplete Avulsion of the Eye Report 
OF A Case I C Michaelson, Brit J 
Ophth 28.458 (Sept) 1944 

The patient was a man aged 29 years An 
attempt had been made to gouge out the right 
eye with a spike ring the day before There was 
a cleancut oval incision wound through the upper 
and lower lids, including the conjunctiva, which 
separated them from the orbit through most of 
their extent and caused them to flap outward on 
a temporal base The globe was extiemely prop- 
tosed and could not be replaced All four rectus 
muscles were completely seveied from their 
global attachments The vitreous shoived an 
extensive hemorrhage Visual acuity w^as limited 
to perception of hand movements The rectus 
muscles w^ere sought for in the orbit and stitched 
to their insertions The lids and conjunctiva 
ivere brought back into position An uneventful 
recovery occurred The patient w^as reexamined 
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about sixteen months later The eye was some- 
what divergent, with some limitation of adduc- 
tion , otherwise the ocular movements were good 
There was pronounced optic nerve atrophy Vis- 
ual acuity was 6/9, and the visual field was 
concentrically contracted, with a small paracen- 
tral scotoma It is assumed that either there had 
been stretching and tearing of the optic nerve 
fibers, with an escape of those serving the central 
field, or the orbital hemorrhage had compressed 
the peripheral fibers of the nerve proximal to the 
level at which the macular fibers leave the periph- 
ery of the nerve to course in its central position 

The article is illustrated Zentmayer 

Malignant Exophthalmos P Su^der- 

Plassmann, Zentralbl f Chir 69 88 (Jan 
17) 1942 

According to Sunder-Plassmann, theie are 
cases of exophthalmic goiter m which the exoph- 
thalmos continues to increase after removal of 
the thyroid These are cases of malignant 
exophthalmos In the mild form of malignant 
exophthalmos conjunctival excision has been 
effective, but there are also cases in which the 
exophthalmos increases to a point of perforation 
of the eye The author reports a case m which 
enucleation of the eyes became necessaiy In 
another case conservatue measures proved in- 
effective Both eyes had advanced corneal ulcers, 
and spontaneous perforation seemed imminent 
The patient required morphine for control of the 
pain The visual capacity was piactically nil 
As a last resort, it was decided to attempt the 
operation described by Naffziger in 1933, which 
that author had successfully employed m 6 cases 
Bilateral trepanation was done, and then by the 
intracranial approach complete decompression of 
the orbit was effected, as well as decompression 
of the roof of the nerve canal As had been ob- 
served by Naffziger, the ocular muscles were 
enormously enlarged, and both optic nerves 
showed extreme edema The patient tolerated 
the operation well The exophthalmos receded 
rapidl}’^, and complete closure of the eyes became 
again possible The corneal ulcers healed The 
patient regained normal visual capacity, and her 
general condition is excellent 

JAMA (W Zentmayer) 

Retina and Optic Nerve 

A Case of Angeoid Streaks of the Retina 
T H Butler, Brit J Ophth 28 220 
(May) 1944 

The chief interest in the case reported by But- 
ler IS that he w as able to examine the fundi before 
there was any ophthalmoscopic evidence of ab- 
nomialit} , and that somewhat rapid changes w'ere 


observed subsequently At the time of the first 
examination the patient complained of metamor- 
phopsia Vision in the" left ey| could not be 
improved and was about 6/12 mostly Both 
fundi appeared normal In about 
vision had failed m the right eye to 
the left eye to 6/24 About six months later 
vision w as further reduced, especially in the right 
eye, in which it equaled less than 6/60 In the 
right eye there was a large soft exudate rising 
from the surface of the retina at the macula, which 
later became white and harder m appearance 
In the left eye the macula w’^as normal The 
w'hite masses about the disk w'ere noted about 
three weeks later The angioid streaks were 
characteristic, and there was diffuse “pepper and 
salt” choroiditis 

A few months later the streaks w^ere less ap”^ 
parent, especiall}’^ in the left eye Vision in the 
right eye w:as reduced to counting fingers at 
1 meter, and in the left eye it was 6/6 with cor- 
rection The right field show^ed a centr,al scotoma 
about 5 degrees in extent Butler thinks the 
case supports Law’s conclusions that the streaks 
are probably caused by folds of the retina w'lth 
a deposit of pigmentary debris betw^een the rods 
and cones and the pigment layer 

The article is illustrated 

W Zentmayer 

Trachoma 

Study of Trachoma with Report of 318 
Cases, 233 Treated whth Sulfanilamide 
C Gallaher, J Oklahoma M A 36 185 
(May) 1943 

Gallaher submits a statistical analysis of 318 
cases of trachoma, most of these patients were 
treated by him during the last four years One 
hundred and eighty-eight of the patients were 
males and 130 wmre females, 209 were white, 
108 were Indians, and 1 was a Negro Trachoma 
IS rare among the Negio population All but 
3 of the patients received ambulatory treatment 
The adults numbered 134, the children, 184 
The author abandoned the use of copper sulfate 
sticks because of the pain associated with their 
use If a treatment is too painful, the patients 
refuse to return Silver nitrate was used only in 
cases in which a complicating gonorrheal infec- 
tion was present It was not usually repeated 
One or more of the following therapeutic methods 
were used with all cases sulfanilamide by mouth, 
in 199 cases, grattage, in 26 cases, brossage, 
in 2 cases , zinc sulfate, in 58 cases , copper sulfate 
solution, m 46 cases , sulfanilamide ( 1 per cent m 
isotonic solution of thiee chlorides), m 40 cases, 
sulfathiazole, in 3 per cent concentration in oint- 
ment, m 9 cases, and vitamin'A (25,000 USB 
units or more daily) , in 4 cases Tlie results of sulf- 
anilamide therapy were such that the drug must 


a fortnights 
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be included in the treatment of trachoma No 
treatment with or without sulfanilamide produces 
beneficial changes m every case Well over 90 
per cent of patients can be assured of some im- 
provement Sulfanilamide therapy, m combma- 
<'tion with other drugs, affords a method which 
may be used with reasonable safety without hos- 
pitalization and without the necessity of pro- 
longed daily treatment and observation One 
or more courses of sulfanilamide therapy alone 
are apt to produce disappointing results The 
specific lemedy for trachoma is not yet found 
The essential nature of the disease, its cause and 
its treatment remain a pioblem to be solved 

JAMA (W Zentmayur) 

Tumors 

TIetro-Orbital Adrenal Rest Tumor L W 
Hughes and A Ambrose, JAMA 126: 
231 (Sept 23) 1944 

Hughes and Ambrose removed a tumor, more 
or less olive shaped, from the orbit of a woman 
aged 21 The growth was situated behind and 
slightly above the globe and seemed firmly fixed 
Dr H S Martland reported that the tumor 
was well encapsulated and appeared to be benign 
It was composed chiefly of cells which appeared 
like hepatic cells or cells from the adrenal cortex, 
arranged m a manner similar to that of the zona 
fasciculata of the adrenal cortex, with occasional 
_ lumen formation There were many areas ^ of 
small round cells Martland was “inclined to 
interpret the tumor as a congenital fault some- 
what in the nature of an adrenal rest (which has 
been described in the region of the head) and 
to regard the collection of small round 
cells as probably of neurogenic origin ” 

The article is illustrated 

W Zentmayer 

Report or a Case of Primary Carcinoma of 
Lacrimal Sac J R Wheeler, Brit J 
Ophth 28: 233 (April) 1944 

A man aged 49 had a tender swelling over 
the lacrimal sac with a granular mass m the 
region of the right middle turbinate A biopsy 
of this mass revealed no tumor cells A dacryo- 
cystectomy with complete removal of the tumor 
mass was performed and radium applied The 
tumor had arisen from basal cells of the epithelium 
and histologically had some lesemblance to an 
oat cell carcinoma of the lung The subepithehal 


connective tissue of the turbinate was invaded by 
tumor cells similar to those of the tumor of the 
lacrimal sac Zentmayer 

Therapeutics 

Local Chemotherapy in Experimental 
Lesions of the Eye Produced by Staph 
Aureus J M Robson and G I Scott, 
Lancet 1: 100 (Jan 23) 1943 

A highly virulent coagulase-positive strain of 
Staphylococcus aureus was used for infection of 
the rabbit cornea A twenty-four hour broth 
cultuie in a dilution containing 1,500 organisms 
per cubic centimeter was injected intracorneally 
The lesions produced were similar in the eyes of 
the same rabbit even aftei twenty-four hours 
At this time, however, gieat variations were 
evident in the development of the lesion in differ- 
ent animals Tieatment was applied one hour 
after injection and consisted tif hourly instilla- 
tions of the chemotherapeutic agent for forty- 
eight hours, .followed by hourly instillations dur- 
ing the day until the lesion was healed 

Sodium penicillin was' compared with sodium 
sulfacetimide m 30 per cent and lower concen- 
trations, solubilized sulfathiazole m 15 per cent 
solution and tyrothncin m a concentration of 
1 milligram per cubic centimeter (tyrothncin 
consists of 15 per cent gramicidin and 85 per 
cent tyrocidin) One eye of the experimental 
animal was treated and the other used as a con- 
trol Penicillin was more effective than the other 
compounds, leaving slight residual scars, whereas 
in the control eyes lesions classified as moder- 
ately severe or severe developed Sodium sulfa- 
cetimide was also definitely beneficial, but less 
so than penicillin Ten and 30 per cent solutions 
of sulfacetimide were equally effective In 2 5 
per cent solution the drug did not exert any 
definitely beneficial effect The results of the 
treatment with solubilized sulfathiazole and with 
tyrothncin were disappointing 'When therapy 
was initiated twenty-four hours after the infec- 
tion, no significant benefit was obtained with any 
type of treatment 

Instillations of penicillin rendered the con- 
junctiva free of Staph aureus, in contrast to the 
treatment with 10 per cent sodium sulfacetimide, 
which did not influence the flora noticeably 
Early and continued treatment with penicillin or 
sulfacetimide is required for the best results 

L VON S ALLMAN N 
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Evaluation of the Visual Aciuty Symbols 
Dr Walter H Fink, Minneapolis 

The presentation is a critical survey of the 
AusUal acuity S 3 'm^ols which are being used today 
These symbols cannot be considered accurate 
from a scientific standpoint and are comparable 
to yardsticks of variable length 

A new symbol is presented which fulfils more 
of the requirements of the perfect symbol as sug- 
gested by Landolt 


DISCUSSION 

Dr Le Grand H H^rd\ New York The 
author has done a splendid piece of work m mak- 
ing comparative tests , but I do not believe many 
ophthalmologists will be influenced to change 
then testing symbols because the test itself is a 
highly artificial laboratory experiment, which, 
unless coi related directly A\ith the problems of 
occupation, experience duties, etc , may assume 
an incommensurate importance 

The inaccuracy of the symbol is only one of 
many factors involved in testing visual acuity 
I should not concede that the sjunbol used is the 
most important factor m the test 

Dr Fink offers some helpful suggestions aimed 
at a compromise between “interesting” and “ac- 
curate” test symbols, but this problem is far from 
being solved, as is true also of the problem off 
avoiding fatigue and reducing the effects of 
memorization and guessing 

Dr S Judd Beach, Portland Maine One 
cannot be told too often that charts that are suita- 
able for lefraction are unsuited for estimating 
visual acuit} The alphabet is a notoriously un- 
reliable A ision test Therefore I think the broken 
ring, with three or multiple breaks, is likely to 
be useful Furthermore, the E varies in distinct- 
ness according to the axis of the cylinder A 
patient requiring a high vertical cylinder may 
recognize an E se^eral sizes smaller than when 
the axis of the cyduider is oblique 


Removal of the Ruptured Capsule After Opera- 
tions for Cataract Dr F H Verhoeff, 
Boston 

This paper was published m full m the Novem- 
ber 1944 issue of 'the Archives, page 407 


DISCUSSION 


Dr John W Burke^ Washington, D C I 
want to show a capsule forceps which has been 
called the Lambert forceps, though that is not its 
correct name This pair was made by Tieman/ 
and has the advantage of opening vertically, 
rather than horizontally 

Dr Arnold Knapp, New York I think this 
topic IS a timely one, and, personally, I am glad 
to hear that some one else has had capsules rup- 
ture I have always maintained, and have proved 
it to my^ own satisfaction, that if one uses the 
traction method of intracapsular extraction until 
after the subluxation of the lens, and then releases 
the grasp of the capsule forceps and expresses 
the cataract by use of the loop and the hook, 
fewer capsules are ruptured Ruptures of the 
capsule occur under three conditions First, at 
the start, wdien the capsule is grasped, particularly 
w'hen the capsule is thin and tense The condition 
is then the same as in an extracapsular cataract 
extraction Second, in the middle of the pro- 
cedure, generally owung to an awkward move- 
ment on the part of the operator or of the patient 
With the rupture of the capsule there is frequently 
a rupture of the hyaloid membrane, with prolapse 
of vitreous Third, after extraction of the cataract 
It has been my experience that it is not difficult 
to grasp the capsule with the blunt forceps with- 
out complications if the illumination is good and, 
particularly, if one waits a few^ minutes to allow' 
regeneration of the aqueous It is of the greatest 
importance that no capsular tags remain in the 


incision 

Dr F H Verhoefe, Boston I am surprised 
that Dr Knapp brings up the question of the 
relative frequency of rupture of the capsule with 
different methods of intracapsular extraction 
He has admitted that he succeeds m removing the 
cataract intact in only 50 per cent of his cases 
For my method, this would be a disgraceful 
record In reporting several hundred cataract 
operations he included only those in which the 
cataract w as removed wutli its capsule He said 
nothing as to the results m the equal number of 
his cases in w Inch the capsule was ruptured dur- 
iricr iitl'pmnfpd intracapsular extraction If these 
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results were not considerably inferior to the 
others it would seem that the intracapsular 
operation should be abandoned In answer to a 
question from another discusser I think that 
fluorescent illumination would aid m the finding 
of a ruptured capsule, but in the procedure de- 
scribed I have found it unnecessary 

Complicated Cataract Associated with Spon- 
taneous Detachment of the Retina Dr Ber- 
nard Samuels, New York 
This paper was published in full in the Novem- 
l^er 1944 issue of the Archives, page 416 

DISCUSSION 

Dr Arnold Knapp, New York Now that all 
patients with retinal detachment are examined 
^ much more carefully, I am sure all have been im- 
^ pressed, as I have, with the frequency of an 
opacity at the posterior pole of the lens in cases 
of retinal detachment I should like to ask Dr 
Samuels whether this opacity is due to the pres- 
ence of the vesicular cells which he has demon- 
strated in his slides 

Dr Bernard Samuels, New York In regard 
to the nuclear sclerosis, these eyes were mostly 
those of patients of mature years, so that it was 
thought the detachment had little, or nothing, to 
do with the condition of the nucleus 

I am unable to answer the question as to the 
permeability of the lens capsule 

In answer to Dr Knapp’s question, I have no 
doubt that the liquefaction of the cortical sub- 
stance and the formation of vesicular cells at the 
posterior pole may at times account for the opacity 
seen there clinically 

Congenital Glaucoma and Bilateral Cataract 
Treated with Goniotomy and Needling: 
Report of a Case Dr Thomas D' Allen, 
Chicago 

An infant, seen at the age of 4 months, had low 
grade, but typical congenital glaucoma (liydroph- 
thalmos), with enlarged, slightly hazy corneas 
fairly deep anterior chambers, apparently normal 
irises and congenital cataracts The tension of 
each eye was reduced with repeated ganiotomies 
When the anterior segments returned to normal, 
the pupils were dilated, without increase in ten- 
sion, and the lenses were needled successfully 

DISCUSSION 

Dr Peter C Kronfeld, Chicago I am grate- 
ful to Dr Allen for the opportunity of examining 
and following closely his interesting patient, 
whose left eye undoubtedly was hydrophthalmic 
While spontaneous remissions do occur in cases 
of congenital glaucoma, it seems reasonable to 
assume that m the eye under discussion the nor- 
malization of the intraocular pressure and the 
clearing of the cornea are to be credited to one or 
several of the surgical procedures performed b\ 
Dr Allen 


As a criterion of the success of his treatment 
he mentions that atropine could be used freely 
There I beg to differ Atropine has not been 
showm to cause appreciable increases in intra- 
ocular pressure in hydrophthalmic eyes 

The question arises whether the gonioscopic 
findings permit any statement with regard to 
which operation caused the normalization ' of the 
intraocular pressure As far as I could see, little 
embryonic tissue was lying on the trabecula, and 
no fuiiow or groove was present m any of its 
visible portions The anterior wall of the angle 
had apparently been incised in several places, but 
these incisions had healed over or were covered 
with peripheral anterior synechias One cleaily 
visible incision lay anterior to the line of 
Schwalbe In the loiver temporal quadrant a 
shallow cyclodialysis area seemed to be present 
The case might be summed up by saying that the 
intiaocular pressure m a hydrophthalmic eye 
was normalized probably by a cyclodialysis per- 
formed by the devious route through tlie anterior 
chamber 

Dr Everett L Goar, Houston, Texas Not 
every one is equipped to do goniotomies, and 
some do not believe m them much, perhaps from 
lack of experience Howevei, there is an opera- 
tion which any one who can hold a keratome can 
do safely — that is, an iridencleisis thiough a 
scratch incision, as advocated by Elschnig for his 
“iridectomia ab externa ” I have performed this 
operation on 5 hydrophthalmic eyes and have 
been able to follow some of the patients for four 
years or more They have all done well It is 
important to treat such children early, before 
there is too much infiltration of the cornea or per- 
manent damage to other structures 

Dr Thomas D Allen, Chicago I wish to 
thank Dr Kronfeld for discussing this paper I 
do not quite hold with Dr Barkan that one should 
ahvays open Schlemm’s canal I have, on several 
occasions, obtained a definite internal cyclodialy- 
sis as a result of the goniotomy, and in one of 
the eyes reported on in this paper there may be 
an internal cyclodialysis Although I perform 
a cyclodialysis wdien I believe it necessary, I am 
a little loath to do it because of the hemorrhage 
^ that often follow'^s , a massive hemorrhage in the 
anterior chamber may be dangerous Hemor- 
rhage did not occur as a result of any of the 
operations on this baby The advantage of this 
operation is that the cornea becomes smaller 
and clearer, the tension drops and remains low, 
the pupils remain central and round and the 
media are clear, so that a good view^ of the fundus 
is easily obtained 

I wish also to thank Dr Goar for his discus- 
sion I have not given up indotasis in cases of 
congenital glaucoma, but I feel that if one can 
obtain good results wnthout distorting the pupil, 
an advance in the operative technic has been made' 
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Glaucoma Due to Penpheral Anterior Synechias 
After Operation for Cataract Dr Peter C 
Kronfeld and Dr Joseph S Haas (by in- 
vitation), Chicago 

This paper was published in full in the March 
1945 issue of the Archives, page 199 

DISCUSSION 

Dr Lawrence T Post, St Louis Dr Kron- 
feld sent me a resume of his paper before this 
meeting I cannot discuss any phase of the sub- 
ject of his thesis from other than a theoretic stand- 
point because I was unable to repeat any of the 
procedures But for my own satisfaction and as 
somewhat pertinent to the discussion I re- 
viewed 20 cases of glaucoma following cataract 
extraction from my owm records and those of the 
eye clinic of Washington Umversitj' The data in 
these cases admittedly too few' to be more than 
suggestive, are tabulated to illustrate the rela- 
tionship of delayed closure of the anterior cham- 
ber to other causes of this type of glaucoma I 
also w'as interested in a comparison of McLean 
sutures and conjunctival sutures in preventing 
delayed closure of the anterior chambei 

Probable Cause 

Delayed reformation of anterior chamber 


(i e , longer than 3 days) 11 

Hemorrhage into anterior chamber 3 

Unexplained cause 3 

Postoperative iridocj'chtis 1 

Capsule in w'ound 1 

Epithelization of anterior chamber ] 


Closure of the anterior chamber w'as delayed in 
3 of 6 cases in which McLean sutures w ere used 
or in 50 per cent 

Closure W'as delayed m 8 of 14 cases m w'hich 
conjunctival sutures only were used, or in 57 per 
cent 

These results suggest that closure bj' the for- 
mer method is more effective, but the series is too 
small to show more than a trend Possibly, also, 
there w'ere errors of technic in using the McLean 
sutures 

The occurrence of hemoirhage into the an- 
terior chamber in 6 of 20 cases is interesting, as is 
the fact that 4 of the 20 e 3 'es were from 3 diabetic - 
patients 

Dr Jonas Friedenw'Ald, Baltimore I should 
like to add one suggestion to the speculation as to 
the mechanism concerned in the morning rise of 
pressure in these cases Dr Kronfeld has shown 
that the pressure rises during activity Some 
time ago. Dr Buschke and I showed that the 
secretorj' mechanism is under adrenergic control 
It IS possible, therefore, that the secretory activity 
might be less during sleep than in w'aking hours, 
ow'ing to the difference in the activity of the 
adrenal glands With pentobarbital the activity 
of the adrenal gland is greatly reduced This as- 


sumption might be put to experimental test, and 
this IS my reason for making these comments, by 
giving the patient an injection of epinephrine suf- 
ficient to produce a slight adrenalinemia during 
the period of the low pressure One would expect^ 
that this w'ould produce a rise of pressure On > 
the other hand, ergotamme antagonizes mainly 
adrenergic actions Parenteral administration of 
ergotamme might temporarily prevent the rise of 
pressure in these cases 

Dr Peter C Kronfeld, Chicago Tentatively, 
Dr Haas and I have drawn the conclusion from 
our findings that in the normal human eye the rate 
of fluid production is greater dm mg w'aking 
hours than during sleep Such a physiologic in- 
crease in fluid production would explain the 
morning rises in intraocular pressure obseiwed in 
our patients We are grateful to Dr Post for biy 
discussion and shall follow the suggestions made 
by Dr Fnedenwald 

Deep Chamber Glaucoma Due to Formation of 
a Cuticular Product in the Filtration Angle 
Dr Algernon B Reese, New' York 

The endothelium on the posterior surface of 
the cornea produces a cuticular product (Desce- 
met’s membrane) The same endothelium con- 
tinued into the filtration angle can likewise 
lay dow'n this cuticular product under provoca- 
tion When this takes place along the internal 
surface of the pectmate ligament and in the inter- 
stices of the trabeculae, it can produce a deep 
chamber glaucoma The changes of the endo- 
thelium are similar to those seen in cases of 
dystrophia epithelialis corneae In the presence 
of the glaucoma, the corneal changes may be con- 
fused w'lth bullous keratitis or pannus Cases of 
deep chamber glaucoma of this type w'ere de- 
scribed and analyzed, and various stages of 
the pathologic process w'ere illustrated 

DISCUSSION 

Dr Peter C Kroneeld, Chicago The patho- 
logic picture of paitial or complete lining of the 
anterior chamber with a cuticular membrane is a 
fairlj' common finding in eyes with glaucoma fol- 
low'ing trauma, endogenous uveitis or retinal de- 
tachment I had always considered these mem- 
branes as late pathologic changes, not related to 
the original pressure-elevating mechanism Dr 
Reese now presents the thesis that obstruction of 
the corneoscleral trabecula by the deposition of 
hyaloid material on its inner surface and m its 
interspaces is the direct cause of certain glau- 
comas To me it seems that Dr Reese has come 
as close to having proved his thesis as it is possible 
at this time His material consisted of eyes that 
were removed because of intractable pain, which 
was most likely caused by recurrent corneal bullae 
or ulcers It is to be hoped that the missing link 
in his chain of evidence will be provided when 
an early state of this type of glaucoma becomes 
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available for patliologic examination through the 
accidental or coincidental death of its bearer 
Until then, one might look for traces of these 
cuticular membranes on the pieces of iris excised 
during trephine operations Gonioscopy cannot 
./be expected to thiow any light on the subject 
From the study of Dr Reese’s paper it appears 
highly probable that he is desciibmg a gioup of 
glaucomas chaiacteiized not only by similar 
pathologic changes but by a similar clinical com se 
’ In all but 2 of his cases corneal changes were m 
the foreground at an early stage of the glaucoma 
Di Reese could have brought out this point moie 
strongly Irad he mentioned the amount of vision 
pieseiit at the time of enucleation If at that time 
the piojection of light was still good in most of his 
cases, the glaucomatous process could not have 
been far advanced To me it seems piobable 
Miat Dr Reese has described here a definite patho- 
genic entity among the glaucomas 
Dr Reese attributes the failure of tiephme 
operations in 4 of his cases to the growth of endo- 
thelium into the trephine opening and to the lay- 
ing down of a cuticular product which partially 
fills the trephine opening and prevents filtration 
Heie I beg to differ The openings made in suc- 
cessful trephine operations become lined with en- 
dothelium, which may lay down hyaloid material 
to a greater or lesser extent I doubt that a com- 
plete cuticular lining of a trephine hole could by 
itself close off the opening, with the intraocular 
pressure acting on it I believe it takes tissues 
with greater strength and resistance to oppose 
and block the filtration of intraocular fluid 
through a trephine hole ^ 

Dr F H VcRHOEFF, Boston Dr Reese’s in- 
terpretation of his cases is so satisfying that I 
hope it will not be disproved However, thirty- 
two years ago, I reported a few cases that may 
seem to throw some doubt on it, and since then I 
have seen many similar cases I brought forward 
evidence I still believe to be valid, that sclerosis 
of the pectinate ligament sometimes results from 
a peripheral anterior synechia that latei becomes 
freed The evidence consisted chiefly in the fact 
^hat in places I found the ins still m the act of 
pulling away f i om the ligament In some sections 
of one of the 10 eyes described, I found the exact 
condition now described by Dr Reese, but, on 
making sections m other quadrants of this eye, I 
found places where the ligament w£ls coated with 
connective tissue instead of elastic membrane, 
and other places where part of the ligament was 
covered with elastic membrane and the remainder 
with adherent iris More important still, I found 
that nowhere did elastic membrane extend be- 
tween the adherent ins and the ligament On the 
contrary it extended around the false angle for a 
r short distance over the free surface of the ins 
It was evident, therefore, that here the new mem- 
brane had been formed after the occurrence of a 
peripheral anterior synechia, and hence was 
probably a result, not the cause, of the glaucoma 


Errors in Diagnosis m Cases of Intraocular 
Tumor (Suspected or Real). Dr William 
Evans Bruner, Cleveland 

Lessons from failures m diagnosis, either the 
eriors of my colleagues and myself or those of 
others, may be obtained from the following cases 
Case 1 — A man aged 58 had a condition pre- 
viously diagnosed as detachment of the retina 
Our diagnosis was mtiaocular tumor On enucle- 
ation a spindle cell sarcoma was found 

Case 2 — A man aged 55 had a condition diag- 
nosed as piobable seious detachment of the retina 
Opeiation by his own oculist resulted in teni- 
poiary improvement Redetachment and, later, 
glaucoma necessitated enucleation, with the find- 
ing of melanotic sarcoma 

Case 3 — ^A woman aged 42 had been pre- 
viously treated for caicinoma of the cervix She 
had a letinal detachment with shadow The diag- 
nosis was probable carcinoma She was sent back 
to the original clinic The oculist thought the 
condition was serous detachment and operated 
for this The subsequent history is not known 
Case 4 — ^A woman aged 55 had retinal de- 
tachment with shadow , there was no tear or hole. 
The diagnosis was probable intraocular tumor. 
An oculist in another, city pronounced the condi- 
tion serous detachment and performed operation. 
Four years later there was no evidence of tumor. 

Case 5 — A man aged 27 had a condition which 
we diagnosed as intraocular tumoi Operations 
by other oculists were pei formed The sclera 
was punctured, and, later, trephination done. 
Four years later enucleation revealed a tumor 
Case 6 — A girl aged 18 years had de- 
tachment with shadow and increased tension 
She gave a history of a fall Our diagnosis was 
probable subretinal hemorrhage, and she was 
treated for this condition Another oculist made 
the diagnosis of tumor and removed the eye The 
pathologic report was subretinal blood clot with 
glaucoma There was no tumor 

discussion 

Dr A D Ruedemann, Cleveland The ex- 
cellent, thought-producing report of Dr Bruner’s 
makes all realize that the diagnosis of intraocular 
tumor is not always difficult, but that the under- 
lying causes require skill and study to determine. 
More than one visit to the office may be needed 
before a definite conclusion can be reached, or a 
stay in the hospital, with retrobulbar transillumi- 
nation, may be required * 

Dr -F H Verhoefe, Boston Theoretically, 
theie should be cases of intraocular tumor in 
which the separated retina shows a hole or is 
definitely tremulous, but I have never seen one 
Has Dr Bruner ever seen a hole in the retina in 
a case of intraocular tumor ? 

Dr William Evans Bruner Cleveland I 
wish to thank those who discussed my paper. 
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I \\as interested to hear Dr Verhoeff say that 
he had never seen a case of intraocular tumor 
with a hole or tear in the retina This has also 
been my own experience, but, as previously 
stated, I do not understand why it should be so 

Bilateral Metastatic Carcinoma of the Choroid, 

with Roentgen Ray Therapy of One Eye 

Dr Frederick C Cordes, San Francisco 

A case of bilateral metastatic carcinoma of the 
choroid secondary to a tumor of the breast m a 
woman aged 31 yeais was reported One eye was 
enucleated, and the diagnosis of metastatic carci- 
noma was confirmed by microscopic examination 
With the appearance of a similai growth m the 
second eye, roentgen iriadiation was employed 
This w^as followed by disappeai ance of the tumoi 
and letention of 20/20 vision in the eye 

Fourteen months latei there was a lecurience, 
and the tumor again lesponded to irradiation 
With this method it was possible for the patient 
to retain 20/20 vision up to the time of hei death 
(twenty-three months after enucleation) 

While the ultimate prognosis is hopeless, the 
possibility of retaining useful vision by means of 
palliative treatment should receive consideration 
m cases of metastatic carcinoma of the choroid 

DISCUSSION 

Dr A N Lemoine, Kansas City Mo I 
should like to report further on the case of bi- 
lateral carcinoma of the choroid which I reported 
in 1943 in the discussion of Dr Ellett’s paper at 
the meeting of the American Ophthalmological 
Society (Metastasis of Malignant Tumoi s to the 
Eye Report of Two Cases, Arch Ophth 32' 
145 [Aug ] 1944) The patient died just a year 
after roentgen ray therapy of both eyes was insti- 
tuted 

At the time the therapy was begun the patient 
had 10/200 vision m the right eye and 20/200 
in the left eye, and the treatments pi oduced com- 
plete recession of the growth m the left eye, with 
great reduction in the size of the lesion m the 
right eye In October vision was 20/100 in the 
right eye and 20/30 -|- in the left eye , she re- 
tained useful reading vision m the left eye until 
the time of her death 

I strongly recommend the treatment as a thera- 
peutic measure that wall greatly add to the happi- 
ness of the last days of these unfortunate patients 

■Spontaneous Retinal Reattachment Dr Ar- 
nold Knapp, New York 

« 

This paper was published in full m the Novem- 
ber issue of the Archives, page 403 

DISCUSSION 

Dr H S Cradle, Chicago Is it not probable 
that Dr Knapp has failed to differentiate between 
spontaneous reattachment of the retina and self- 
limited detachment^ The two conditions are dif- 


ferent Spontaneous reattachment occurs in a 
small number of cases and leaves no aftermath 
except for the occasional presence of white retinal 
striae On the other hand, self-limited detach- 
ment corresponds to the photographs shown by 
Dr Knapp and has the following characteristics 
(1) a pigmented line of demarcation, (2) de- 
tachment of the retina peripheral to this line of 
demarcation, persisting for many years, (3) 
preservation of vision according to ivhether or not 
the macula is involved, and (4) history of trau- 
ma 

Flistologically, it has been shown that the 
wdiite retinal striae he within the reti'na proper 
and 1 epresent the organization of coagulated 
fibiin {Fihungeunnseln) The lines of demarca- 
tion, how'evei, represent an organized exudation 
between the retina and the choroid and aie ahvaix 
pigmented 

Dr Arnold Knapp, New' York I did not read 
all of my papei , m it is a full description, with 
references from the literature wdiicli cover man) 
of the things that Dr Gradle was good enough to 
point out I did not get the impression that these 
white w'aiy lines w'ere m the retina According to 
the histologic examinations which have been 
made, they w'ere organized changes m the sub- 
retmal tissue Shallow' detachments do not occur 
in many cases, but sometimes there is a limited 
area of detachment diiectly around the hole I 
think the presence of the limiting boundary has 
not been sufficiently noted, and when that is pres- 
ent it can be taken for granted that the detaching 
process has stopped 

i 

Red-Free and Binocular Ophthalmoscopy Dr 
Ralph I Lloyd, Brooklyn 

The results of using these mstiuments in ex- 
aminations of the fundus over a number of years 
were summarized Each makes a limited but 
valuable contribution to diagnosis of certain dis- 
eases of the fundus 

DISCUSSION 

Dr Jonas Friedenwald, Baltimore Du 
Lloyd has restated part of the arguments of Vogt 
and Gullstrand, which constitute one of the 
classics in the literature of ophthalmoscopy The 
work of these two great founders of modern oph- 
thalmoscopy has never been adequately reviewed, 
and I shall not attempt to do so m the brief time 
allotted for the discussion of Dr Lloyd’s paper 

Voo-t’s choice of the red-free light filter arose 
from his effort to make visible in vivo the yellow' 
color of the macula seen post mortem With this 
light a yellow tinge is readily visible in the 
macular region, but Gullstrand denied, with many 
arguments, that this indicates the presence in vivo 
of a yellow pigment The argument as to the 
existence of this yellow pigment was, however, 
soon refuted by the accidental discovery that 
more detail was visible in the eyeground illunii- 
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nated with red-free than with white light Vogt 
attributed this increased detail to increased con- 
trast in the ophthalmoscopic picture It can easily 
be shown, however, that, m addition to the in- 
creased contrast, there is an increased resolving 
power in the optical system, i e, finer details 
are visible The source of this increased resolv- 
ing power was found to be the decrease in the 
chiomatic aberration of the optical system which 
occurs when part of the spectium is eliminated 
from the illuminating system Since this is true. 
It IS possible to increase the resolving power still 
further by using light that is moie nearly mono- 
chromatic Just what portion of the spectium 
should be chosen for the monochromatic illumina- 
tion depends on what one is looking for 

Dr F H Verhoeff, Boston Moie than forty 
years ago I discovered that when after fixation 
^11 a solution of formaldehyde the macula was 
yellow in an enucleated eye, the sections shoved 
ganglion cells in the macula and that wfien the 
macula was not yellow sections showed no gan- 
glion cells there I concluded, therefore, that the 
yellow color resided in the ganglion cells and was 
piobably due to their hpid content Ever since 
then I have given this explanation to my students 
I have never searched the hteratuie to asceitain 
vhether any one before or since has given this ex- 
planation or proved it to be incorrect Perhaps 
Dr Lloyd, fiom his extensive study of the litera- 
ture, can enlighten us on this matter 
^ Dr Ralph I Lloyd, Brooklyn I have noth- 
ing whatever on which to base an opinion as to 
the location of the pigment seen in the normal 
retina immediately after removal from the eye 

Analysis of Cases of Amseikoma Dr Beulah 
Cushman, Chicago 

This paper was published in full m the January 
1945 issue of the Archives, page 9 

DISCUSSION 

Dr L T Post, St Louis My associates and I 
lave been making these tests at Washington Unr- 
versity, m St Louis, for ten years It seems ob- 
vious that whereas aniseikonia is present in a 
great many people it causes symptoms m a rela- 
tnely small number The question whether one 
can say that the patient is relieved by aniseikomc 
correction or not is not entirely simple I reported^ 
00 cases four or five yeais ago, drawn at random 
lom the files of patients ivho had worn their 
correction over nine months , 79 per cent had been 
unproved, and 49 per cent, completely lelieved 
'Ve have had about 1,200 patients for ivhom 
eikonic coirections have been ordered Of these, 

have examined about 450 From the records 
of 100 of these patients I found that 75 were 
gnen no change in their fundamental glasses of 
as much as 0 5 D m the spheiical or astigmatic 
correction I did not, howe\er, take into account 
small changes of axis Of the remaining 25, 22 


had a change between 0 5 and 1 D , 3 had more 
than 1 D We thought it wise to make such 
changes as we found My patients have three 
checks by my associate, by myself and by the 
aniseikonia technician In many cases young 
persons return for a check with a cycloplegic, and 
we combine the results of all the refractions and 
incoiporate them m the eikonic correction I do 
not think these refractive changes are going to 
prove an impoitant element in the end result 
The question, I thipk, is whether the patients 
who are helped are the ones who get even a small 
change in refraction Most of our patients do not 
seem to have a great deal of muscular trouble, but 
theie are certainl}'- a few who do When anything 
obvious has been found, such as a bad muscle 
imbalance, we have not usually given the eikonic 
correction but have sent them back to the phy- 
sician wdio referred them 

Dr LeGrand H Hardy, New Yoik I should 
like to mentfon two rather widespread miscon- 
ceptions 

The first is that all, or moSt, aniseikomc pa- 
tients aie neurotic While in many cases this is 
true, it most certainly is not tiue in all cases 
Many physicians are likely to send neurotic pa- 
tients to the aniseikonia clinic as a last lesort or 
in the hope of being freed from tliem This con- 
tiibutes considerably to the difficulties of formu- 
lating an accurate evaluation of aniseikonia and 
Its clinical coirection The fact that a patient, 
having worn aniseikomc lenses for a period of 
fiom two months to two years, finds no further 
need for wearing them, in spite of the continu- 
ance of a demonstiable aniseikonia, does not 
prove that the condition w^as neurotic The fact 
that among symptom-free subjects definite, and 
sometimes high, degrees of aniseikonia are found 
indicates the presence of a compensating mecha- 
nism Such compensation, I believe, can be 
trained, and tolerances to size differences can be 
acquired and amplified 

The second misconception is that orthoptics is 
concerned wnth muscle imbalances (chiefly stra- 
bismus), and muscle imbalances only This is 
not true 

I have lather imperfectly described orthoptic 
training as a method designed to develop or re- 
store the normal, integrated binocular functions 
by means of graded exercises and training It 
might possibly better be described as a series of 
methods used in the acquisition of oculai skills 
Speed of fusion, speed of recognition speed of 
adjustment and steieopsis, among othei skills aie 
all subject to improvement thioiigh training 
According to the more generalized view, anisei- 
konia will probably fall withm the ambit of or- 
thoptics Our technician at the Eye Institute 
has frequently encountered great difficulties in 
measuiing the aniseikonia particularN for near 
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vision, in subjects who have developed a high 
amplitude of fusion The fusion training has 
greatl)' modified the aniseikomc picture 

Johannes Muller. A Sketch of His Life 
and Ophthalmologic Works Dr Burton 
Chance, Philadelphia 

This paper was published in full in the Novem- 
ber 1944 issue of the Archives, page 395 

DISCUSSION 

Dr F H Verhoeff, Boston I should like 
to ask Dr Chance whether he could sa)^ some- 
thing about the circle of Muller^ I should like 
to knov vhat Muller called it, what importance 
he gave to it and who first attached his name to it 
No doubt if he had attempted to define anisei- 
konia, he w'ould have done so in terms of coi res- 
ponding points The Daitmouth group do not 
mention corresponding points wdien they attempt 
to define this condition 

Visual Symptoms Caused by Digitalis Dr 
Frank D Carroll, New^ York 

Digitalis m normal dosage may produce a isual 
symptoms w'lth little oi no other evidence of 
diug intoxication Four cases seen by the author 
were reported Two of the patients stated that 
eierything appealed coveied wath snow^, one, 
that she saw shiny objects “like goldfish,” and 
the fouith complained of bright floating spots in 
hei visual fields All these symptoms disappeared 
w ithiii five days w4ien the drug w'as stopped 

DISCUSSION 

Dr T H Johnson, New York The halluci- 
nations in Dr Carroll’s cases could have been 
caused by a toxic effect of the digitalis on the 
retina or on the higher visual centers There are 
tw^o areas m the occipital cortex which respond 
to stimuli, the visiosensory and the visiopsychic 
centers Stimulation of the visiosensory area 
may produce hallucinations which consist of 
flashes of light, luminosities or spectral appear- 
ances, while stimulation of the visiopsychic area 
recalls stored memory pictures and reproduces 
panoramas pictured scenes and scenes of action 
The theory generall) accepted is that crude visual 
hallucinations are the response to stimulation of 
the conduction tracts or higher centers in the 
occipital lobe, wdiile complex phenomena are the 
result of the stimulation of the afferent visual 
pathw'ays However, it is w'ell known that local 
lesions in the retina produce crude hallucinations 
All ophthalmologists have had cases in which 
local changes m the retina have produced flashes 
of light and luminous scintillations, and there are 
many reports m the literature of crude hallucina- 
tions which weie caused b}"^ local retinal lesions 
The temporary loss of vision may be explained 
by the fact that the retinal arteries maj’' have be- 
come spastic under the influence of the drug, 
causing temporary' loss of vision, such as is often 


associated wnth arteriolar spasm in arterial hyper- 
tension It would be hard to differentiate between 
obscuration of vision caused by spasm of the 
retinal arterioles and that caused hy spasm of the 
arteries m the occipital lobe 

Dr Frank D Carroll, New' York I want 
to thank Dr Johnson for his comment All can 
profit by rereading his thesis on visual hallucina- 
tions presented before this society some years 
ago (Ti Am Ophth Soc 31* 344,1933) It still 
remains one of the outstanding works on this 
topic As to his suggestion regarding the possi- 
bility that the visual symptoms due to digitalis 
ma}' be associated wuth vasospasm of the retinal 
vessels I have not observed any such change and 
think that m all probability there is a direct toxic 
action on the cells of the central nervous S5'stem 

Dr D F Gillette, of Syracuse, has, I think y 
made an important contribution on this subject 
He has just sent me the report of 2 cases of retro- 
bulbar neuritis due to digitalis Both patients had 
central scotomas and maiked reduction of vision 
Both recovered promptly wdien use of the drug 
w'as stopped One had a tempoiary recurience 
when again placed under medication with digi- 
talis This quickly disappeared after the drug 
was stopped So far as I know', these aie the first 
definite cases of retrobulbar neuritis due to digi- 
talis clearly described, and I hope Dr Johnson 
w'lll report them in detail 

Albinism with Coexisting Anomalies of the 
Central Nervous System Dr C P Clark, 
Indianapolis 

A brief discussion of albinism w'as given A 
few' case histones were reviewed, and anomalies 
accompanying albinism, particularly of the central 
nervous system, were noted 

DISCUSSION 

Dr Harry S Gradle, Chicago This excellent 
paper by Dr Clark presents so many opportuni- 
ties for discussion of various phases that I w'lsh 
to limit myself to one particular aspect, namely, 
the histologic picture 

The first description of albinism w'as made by 
Fritsch in 1907, but it was not until 1913 that 
Elschmg presented serial sections of an albinotic 
eye I wish to quote from his article {Aich f 
Ophth 84. 401, 1913) “Serial sections show'ed 
the absence of a fovea centralis In this central 
area of the albinotic eye the ganglion cell layer 
was somewhat thickened, as in the normal eye, 
and the nerve fiber layer ,w'as reduced to a layer 
of very delicate nerve fibers, which could be 
differentiated sharply from the membrana limi- 
tans interna, in an area of about 6 mm diameter 
In the center of this area, the rods and cones were 
somewhat elongated, and the external nuclear 
layer was somewhat thinned and merged indis- 
tinctly with the ‘sponged-over’ inner nuclear 
layer The other layers w'ere about normal ” 
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These findings were later corroborated by 
Gilbert, Velhagen and Usher 

Such lack of foveal differentiation can easily 
be detected ophthalmoscopically m cases m which 
the nystagmus can be controlled There are to 
be seen only a slight depression of the fovea and 
a marked diminution in the foveal reflex 

Anatomically, this picture is much the same as 
that shown in the embiyonic eye between the sixth 
and the seventh month, according to Bach and 
Seefelder The correlation of the ophthalmoscopic 
and the histologic picture explains the poor vision 
in these cases 

May I add a point found in practical experi- 
ence ^ When such albmotic children are fitted be- 
tween the ages of 8 and 12 years, they are able 
to use telescopic spectacles so satisfactorily that 
their collegiate education can be completed with- 
out great difficulty 

Amyloid Disease of the Conjunctiva Dr 
Norma B Elles, Houston, Texas 

A discussion of primary and secondaiy amyloid 
disease of the conjunctiva was given, with presen- 
tation of a case of the piimary type which had 
been under observation for three years 

The nature of amyloid and the process of its 
formation in the tissues are still debatable Vari- 
ous more recent experimental investigations on 
amyloid, from both the pathologic and the bio- 
chemical viewpoints, were reviewed 

Amyloid disease is to be differentiated fiom 
hyaline degeneration and plasmoma 

DISCUSSION 

Dr Algernon B Reese, New York Dr 
Elles has presented the most thoroughly studied 
case of amyloid disease of the eye that I have en- 
countered on record She has made a particular 
effort to rule out a virus infection as a factor 
In her paper, she gives a complete discussion of 
the literature and the theories advanced She 
champions the theory that the disease is a distur- 
bance of protein metabolism whereby the rate of 
formation of catabolic protein products exceeds 
the ability of the tissue to dispose of them She 
believes that there should be surgical removal of 
redundant areas which are disfiguring or which 
jeopardize the cornea The disease in her case 
showed slow' regression with the administration 
of fresh liver and preparations of vitamins A 
and C 

Diabetic Indopathy Dr C A Clapp, Balti- 
more 

There frequently occur in the course of dia- 
betes mellitus cellular changes m the ins, especial- 
ly in the pigmented epithelium, wdiich are not in- 
flammatorj These changes should be termed 


indopathy instead of iritis, just as noninflamma- 
tory retinal lesions are termed retinopathy instead 
ot retinitis 

DISCUSSION 

Dr W P Beetham, Boston Changes m the 
ins attributed to diabetes can be grouped as fol- 
low's 


In the first group are the changes of inflam- 
matory nature In my opinion, this group de- 
serves no further comment Intis and uveitis 
present the same frequency, etiologic factors, 
course and prognosis, irrespective of whether 
diabetes exists or not 

The second group consists of pupillary abnor- 
malities This, likewise, is of minor interest at 
present 

The third group consists of changes character- 
ized by capillary proliferation A vascular mem- 
biane is not uncommonly seen on the ins with 
i^nous pathologic conditions When the vessels 
are of sufficient size to be recognized grossly, 
“rubeosis iridis” exists This vascularization oc- 
curs often w'lth hemorrhagic glaucoma, hemor- 
rhagic glaucoma occui s not infrequently with dia- 
betes, hence the term “rubeosis iridis diabetica ” 
In all of these eyes glaucoma either is present or 
soon develops All eyes exhibiting such vascu- 
lai changes on the ins present similar vascular 
changes in the retina, “diabetic retinopathy ” 

The fourth group represents changes m the 
retinal pigment epithelium One of the com- 
monest of lesions, as Dr Qapp has pointed out, 
is the edema and cystic degeneration of the retinal 
pigment layer With the necrosis of the pigment 
epithelium, small vesicles form which contain 
pigment granules, fragmented nuclei and gly- 
cogen 


Dr Clapp's suggestion of using the term 
“indopathy," as meaning changes in the ins of 
noninflammatory character, is most agreeable I 
wonder, however, whether the term should in- 


v,iuuc uuLu uiiiuriiuon ana vasculariza- 

tion of the iris The similar term retinopathy 
refers chiefly to vascular proliferation in the 
retina, and it would seem that the term iridop- 
athy should refer to similar changes m the iris 
The word, therefore, would have little meaning 
if limited to this use If, on the contrary, it is 
used to designate cystic degeneration and glyco- 
gen infiltiation, it refers to a condition dissimilar 
to that indicated by the corresponding term 
retinopathy If it is used to designate these 
changes, the term will not be used clinically, as 
the actual diagnosis of these alterations must 
really be made pathologically 


Dr A B Reese, New York Has Dr Clapo 
any explanation of the fact that these changes 
occur only in the pigment epithelium of the ins 
and not in the pigment epithelium elsewhere? ’ 


Dr C A Clapp, Baltimore In the first place 
I feel that the term indopathy should not be 
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limited to diabetic conditions alone I tried to 
limit this report to this one phase of the disease 
of the ins, but I belier e that similar changes maj 
occur in other diseases, as well as in diabetes 

Angioid Streaks in the Deep Layers of the 
Retina Dr Arthur J Bedell, Albany, 
N Y 

Stereoscopic examinations confiimed by photo- 
giaphs prove that these curious, frayed-edged 
streaks are anterior to areas of choroidal destruc- 
tion and posteiior to the retinal vessels The 
progressive changes in the fundus \\hich had 
gradually taken place during several years of ob- 
seivation were lecoided A study of them gave 
the warranted impression that the streaks found 
in conjunction iMth choioiditis, senile maculai 
degeneration and papilledema aie probably not 
the result of a common cause but represent the 
coincidence of the combination of separate dis- 
eases Bioad and extensive streaks have been 
seen in fundi that were otheiwise normal 

’ DISCUSSION 

Dr Grady E Clay, Atlanta, Ga In 1932, I 
was the first to publish in this countr}' a leport 
on the association of angioid streaks and pseudo- 
xanthoma elasticum (Arch Ophth 8 334 
[Sept ] 1932) , since that time the reported asso- 
ciation has become too frequent to be coinci- 
dental, and therefore the pathologic pictuie must 
be described Since the original lepoit, I have 
seen 63 moi e cases , in 30 per cent of these cases 
the streaks were associated with pseudoxanthoma 
elasticum, and in 15 per cent they weie familial 
I have found no other related disease in this 
group Nineteen patients in my series w'eie hos- 
pitalized, and a careful study of this group re- 
vealed no other associated disease One patient 
with only a few streaks died recently of hyper- 
tensive disease An autopsy was performed, and 
one eye w^as obtained The complete leport is 
not yet ready for publication 

I still believe that the disease is one of the blood 
\essels associated wuth degeneration of elastic 
tissue and that the earliest changes seen are 
hemorrhages and the formation of the stieaks in 
the choroid After this acute period has passed, 
w'hich maj' be a year or tw^o, hemorrhages are 
laiely seen, and no more streaks develop, from 
this time on there is a slowly developing choroidal 
atrophy m the areas of the streaks and in these 
areas the streaks will entirely disappear Why 
should there develop such a definite aiea of 
choroidal atroph} if this disease is not primaril}? 
a disease in the choioid and a disease of the 
blood vessels ^ 

In 111 % opinion the true pathologic picture is 
not %et known, and unless one is fortunate in 
securing an ej e earl} ni the course of the disease 
it will not be known for secoiidar} changes too 
greatl} alter the pathologic picture 


Toxoplasmosis* Report of Ocular Findings 
m Twins Dr Parker Heath, Detroit 

This paper was published m full m the March 
1945 issue of the Archives, page 184 

DISCUSSION 

Dr Wendell H Hughes, Hempstead, N Y 
Does not this condition have an acute stage'' 
There must be one, but I have not seen it de- 
scribed 

Dr Alan C Woods, Baltimore I should like 
to ask Dr Heath wdiether he is interested in 
toxoplasmosis as a possible cause of choroiditis 
and w hether he has had any experience in regard 
to such a relation 

Penicillin Therapy in Ophthalmology Dr 
John H Dunnington and Dr Ludwig 
VON S^LLHANN (by iiivitation), New' York 

This paper was published in full in the Novem- 
ber 1944 issue of tbe Archives, page 353 

discussion 

Dr E V L Brown Chicago This paper, 
even with its small series of clinical cases, is 
especially w'elcome at this time because penicillin 
has so recently been made avajlable to civilians 
that few' have had opportunity to use it I have 
had no such oppoitunity and must content myself 
with asking a .single question — In view of the 
relatively small haim which the authors have 
found that penicillin produces when injected into 
the rabbit’s vitreous and its favorable effect w hen 
injected w'lthm six to twelve hours after experi- 
mental infection of the vitreous, would it now' be 
in Older to inject penicillin (early) in cases of 
severe penetrating wounds of the eye w'hen, say, 
the lens has been injured and the vitreous body 
supposedly opened to infection^ 

Dr F H Verhoeff, Boston I should like to 
ask the essayists w'h ether they have investigated 
the action on retinal function when penicillin in 
effective concentration was injected into the 
vitreous I recall one infected human eye in 
which injection of a different germicide into the 
vitreous overcame the infection without produc- 
ing obvious damage, yet completely blinded the 
eye 

Dr Alan C Woods, Baltimore The use of 
penicillin is new', and every one’s experience is 
limited For some time a crude penicillin has been 
available -which has been used with rather con- 
spicuous success m corneal baths or by instilla- 
tion in cases of staphylococcic conj unctn'itis 
The purified penicillin has been used by ionto- 
phoresis m 8 or 10 cases of staphylococcic cor- 
neal ulcers The results have been distinctly en- 
couraging It has been used m 2 or 3 cases of 
purulent panophthalmitis, by direct injection into 
the ey'e In 1 case a trephination had been done 
on an eye before the man was admitted with 
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panoplithalmitis There was no improvement with 
the sulfonamide drugs He was then -given an 
injection of penicillin directly into the eye, but 
it had no effect on the disease, and the eye was 
lost In another case intraoculai injections had 
no effect The results of intraocular injections 
are limited and not outstanding 
Dr Ludwig von Sallmann, New York 
With refeience to Di Brown’s question, a single 
injection of a small amount of highly purified 
penicillin may be regarded as a reasonably safe 
therapeutic procedure considering the unfavor- 
able prognosis of ectogenous infections of the 
vitreous This type of injection was applied in 1 
case in which clinical signs of panophthalmitis 
existed, the acute inflammatory signs regressed, 
but it IS too early to judge whether some vision 
will be restored 

Combined Intracranial and Orbital Operation 

for Retinoblastoma Dr Charles E G 

Shannon, Philadelphia 

A case of bilateral retinoblastoma was reported 
in which the combined intracranial and orbital 
operation as suggested by Jean, in 1924, was 
earned out with apparent success on both eyes 
Merits of this operation are discussed 

DISCUSSION 

Dr Algernon B Reese, New York In 1931 
(Arch Ophth 5: 269 [Feb ] 1931) I published 
the results of the microscopic examination of 119 
eyes enucleated with the diagnosis of retino- 
blastoma In 43 per cent of the eyes the opera- 
tive section through the optic nerve was not be- 
yond the extension of the tumor, and therefore 
residual tumor had apparently been left in that 
portion of the optic nerve which remained m the 
01 bit For some time I have felt that these figures 
are not consistent with those for current cases 
Therefore, a similar study was made of 65 eyes 
enucleated during the past eight years at the 
Institute of Ophthalmology or at the Memorial 
, Hospital for the Treatment of Cancer and Allied 
Diseases Of this gioup, the tumor had extended 
into the optic nerve beyond the lamina enbrosa 
in only 15 eyes, or 23 per cent The tumor had 
extended beyond the site where the nerve was 
sevei ed at operation in only 4 eyes, or 6 per cent 
The tumor had extended through the sclera in 7 
eyes, or 11 per cent 

The eyes in the older group were enucleated 
in the period beh\een 1878 and 1929 (fifty-one 
jeais), while the eyes in the recent group ^^ere 
enucleated m the period between 1934 and 1942 
r (eight yeais) The discrepancj'- m the figures 
for these two series seems to be due to the fact 
that m the older gioup a diagnosis w^as not made 
as earl} and the optic ner\e stump left attached 
to the sclera w as not as long as in the more recent 


group The increasingly lower mortality figures 
in the past seventy-five years also bespeak earlier 
diagnosis and the leaving of a longer optic nerve 
stump at the time of enucleation 

If the optic nerve is severed properly at the 
time of operation, there is little chance that 
residual tumor will be left m that portion of the 
nerve remaining in the orbit The firm tissue of 
the optic nerve offers resistance to tumor inva- 
sion, and seldom does a tumor extend into the 
nerve for more than a few millimeters, and prac- 
tically never as much as 8 to 10 mm 

Pathogenesis of Intermittent Exophthalmos. 
Dr Frank B Walsh and '■Dr Walter E 
Dandy (by invitation), Baltimore 

This paper was published in full in the July 
1944 issue of the Archives, page 1 

DISCUSSION 

Dr W L Benedict, Rochester, Minn Inter- 
mittent exophthalmos is a rare clinical phenome- 
non due to venous aneurysm within the orbit and 
occurs probably only in cases of congenital vascu- 
lar anomalies It is to be distinguished from pul- 
sating exophthalmos, which usually is the result 
of trauma, and the authors have defined the terms 
with this m mind 

Three cases of intermittent exophthalmos have 
been seen at the Mayo Clinic, and m only 1 of 
them was operation performed 

Dr Frank B Walsh, Baltimore I wish to 
thank Dr Benedict for his interesting comments 
It IS gratifying that he seems to be in agreement 
regarding the production of intermittent exoph- 
thalmos by developmental vascular abnormalities 

As regards surgic?! intervention when indi- 
cated in such cases. Dr Benedict seems in agree- ' 
ment with respect to the transcranial approach 

Recurrent Erosion of the Cornea Dr Paui 
A Chandler, Boston 

Various types of recurrent erosion of the cornea 
rvere described, the literature was reviewed, 
possible etiologic factors were discussed, and 
various forms of treatment ivere evaluated 

DISCUSSION 

Dr Ralph I LlOyd, Brooklyn I venture to 
suggest that m most of the cases reported the 
erosion was postherpetic I have a number of 
similar cases under observation in which there 
have been recurrences over a period of twelve to 
fifteen } ears 

The best treatment is prevention of recur- 
rence by using the moist chamber spectacles or 
the expansion shield, which can be applied and 
removed from the spectacles easil}^ 

The herpetic patient carries the virus m the 
conjunctnal sac, and slight trauma allows it to 
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entei the epithelial layei Such a patient does 
not tecovei full sensation of the cornea, and 
when the sensation diminishes, theie aie loweied 
vitality and lecuirence or lemfection 

In some cases of keiatitis sicca, lattice dys- 
tiophy and Fuchs’s dystrophy, the lesions aie 
similar, but the difteiential diagnosis should not 
be difficult 

Dr Paul A Chandler, Boston The neuro- 
pathic theoiy is difficult eithei to piove or to dis- 
prove My leason for feeling that a damaged 
endothelium may be a factoi is the close analogy 
between recuiient eiosion and vesiculai or 
bullous keiatitis, which is evidently due to a de- 
fective endothelium 

In legal d to changes m sensitivity which Di 
Lloyd mentioned Some of these corneas aie 
hypei sensitive, some aie normal and some are 
insensitive, and it is hard to draw any conclu- 
sion It depends on how long the tiouble has 
been present and how seveie the bullous keia- 
titis IS In the early stages the pain may be severe, 
but later the nerve endings aie destroyed and 
theie is less pain Recuiient attacks of herpes 
are common, but I believe this condition is a 
difteient disease than ordinal y recuirent erosion 
of the cornea In legaid to Di Lloyd’s sugges- 
tion of iveanng protective spectacles to conserve 
moisture, according to my experience this is the 
wiong thing to do As I mentioned before, if 
one prevents evaporation of tears and thus lowers 
then osmotic tension, there is inoie likely to be 
trouble, as witnessed by the occurrence of attacks 
after sleep and after weeping Dr Post’s case 
m which relief was obtained with use of a thei mo- 
phore treatment illustrates another simple meth- 
od of treating the disorder Patients with the 
. microfoim of this disease usually will not sub- 
mit to radical treatment , and if given 10 per cent 
bone ointment to use in the eye at night and in- 
structed to observe care in opening the eyes in 
the morning, they will get on with a minimrnn of 
trouble 

Mitotic and Wound-Healing Activities of the 
Corneal Epithelium Dr Jonas S Frilden- 
WALD and Dr Wilhelm Buschke (by invi- 
tation), Baltimore 

This papei was published in full in the No- 
vember 1944 issue of the Archives, page 410 

DISCUSSION 

Dr F H Verhoeff, Boston This painstak- 
ing and laborious investigation is of gieat scien- 
tific interest and importance The essayists have 
not attempted to apply their results to clinical 
probfems, but no doubt uifl do so later They 
confirmed and utilized the remarkable fact that 
colchicine can stop mitosis m the metaphase with- 
out otherwise interfering wuth cell divison or 


checking the entrance of cells into it They found 
no drug whose effect was similar It would seem, 
howevei, that the effect of cold was somewhat 
similai, since they state that it froze the cells in 
metaphase without abolishing the other phases of 
mitosis A notable discovery was that cervical 
ganghonectomy reduced the number of cells en- 
ter mg into mitosis and slowed the mitotic cycle 
No explanation of these effects w^as attempted 

The essayists found thdt localized damage to 
the coineal epithelium inhibited mitosis in the 
suiiounding cells They also found that exposure 
of the coineal epithelium to ultraviolet light 
notably inhibited mitosis m the exposed area 

The essayists found nothing that stimulated 
mitosis Apparently they did not tiy the effect of 
best I found that heat generated by radiant 
energy stimulated mitosis in the coineal corpus-, 
des and m the capsular epithelium In one ex- 
pel iment I focused sunlight on the highly pig- 
mented ms of a rabbit This caused necrosis of 
the Ills 111 the exposed area and produced in the 
capsular epithelium behind this area the most 
abundant and beautiful mitoses I have ever seen — 
almost evei-y cell w'as in some stage of mitosis 
The capsular epithelium is particularly well suited 
for such experimentation because it consists of but 
a single layer and the lens is free from nen’^es and 
blood vessels Among the agents tested by the 
essayists, I note the absence of scaiJet red (sudan 
IV), commonly believed to be a stimulant to 
epithelial repair 

The essayists state, in confirmation of other 
investigators, that epithelial defects m the cornea, 
even laige ones, are repaired by cell migration 
without multiplication I should like to ask 
whether they excluded the possibility that ami- 
totic cell division played a part in the healing 
process I found that it occuiied m capsular 
epithelium injured by ultraviolet light I should 
also like to ask whether the essayists determined 
when mitosis began in a repaired area 

The essayists state that even seveie exposure 
to ultraviolet light does not inhibit wound healing 
I take it that they found that an exposure which 
markedly inhibited mitosis did not interfere w'ltli 
the healing of small traumatic defects in the ex- 
posed area This is certainly a lemaikable fact 
Still more remarkable is their finding that repair 
can be made by epithelium so severely exposed 
that it later sloughs off Their statement that 
after an exposure which causes sloughing of the 
epithelium repair promptly begins at the margin 
of the slough is perhaps of doubtful significance, 
since the cells making the repair may have re- 
ceived slight, if any, exposure 

Dr Jonas S Friedenwald, Baltimore Dr - 
Verhoeff ’s question as to the possible presence of 
amitotic division is one which we are unable to 
answer We have seen no cells in our preparations 
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with double nuclei, but oui failure to find such 
cells does not rule out the possibility of amitotic 
division Current trends of thought among biolo- 
gists have raised doubts as to the existence of 
amitotic division as a general phenomenon In 
many of the instances m which this type of divi- 
sion w'as formerly thought to have taken place 
only mitotic division has been exhibited In re- 
gard to the cornea, the question is still open 

Retrolental Fibroplasia m Premature Infants. 
V Further Studies on Fibroplastic Over- 
growth of the Persistent Tunica Vasculosa 
Lentis Dr T L Terry, Boston 

This paper was published in full m the January 
1945 issue of the Archives, page 203 


DISCUSSION 

Dr E V L Brown, Chicago I have operated 
in 1 case — on each eye, as advised by Dr Terry 
It is too early to determine the results I am ex- 
tremely interested m the subject because for years 
back my associates and I have been taking out 
such eyes, fearing glioma After seeing the pa- 
tient, Drs Bothman, Kronfeld, Kraus, Stough, 
Fralick and I would each write down separately 
what we thought the diagnosis should be I do 
not know who was wrong most of the time, but I 
think w^e were all wrong many times We have 
mistaken retrolental fibroplasia for glioma m 
many cases In 4 or 6 enucleated eyes seen 
between 1935 and 1940 there was really retrolen- 
tal fibroplasia 


News and Notes 


GENERAL NEWS 

Postgraduate Course in Ophthalmology, 
Washington School of Medicine — ^The Depart- 
ment of Ophthalmology, Washington Univer- 
sity School of Medicine, will resume its eight 
month postgraduate course on Oct 1, 1945 
The course will be limited in number For 
further details, address Dr Lawrence T Post, 
640 South Kmgshighway Boulevard, St Louis 
10, Mo 


American Board of Ophthalmology.— The 
examination of the American Board of Ophthal- 
mology, which was to have been held m Chicago 
m October, has been postponed until January 
1946 

Examinations during 1946 will be held in 
Chicago, January 18 to 22, m Los Angeles, 
January 28 to February 1 , m New York, m 
May or June, and m Chicago, in October’ 



Book Reviews 


A Bibliography of Visual Literature ,1939-1944 
Compiled by John F Fulton, Phebe M Hoff 
and Henrietta T Perkins Prepared for 
the Committee on Aviation Medicine, Divi- 
sion of Medical Sciences, National Research 
Council Acting- for the Committee on Medi- 
cal Research, Office of Scientific Research 
and Development, Washington, D C Price, 
$3 Pp 117 Springfield, 111 Charles C 
Thomas, Publisher, 1945 

In present day warfare the demands placed 
on the eyes are greater than ever, with special 
application to the airplane and black-out regula- 
tions Vision has assumed such widespread 
military importance that the British Air Ministry 
requested assistance in the compilation of a 
classified bibliography covering all literature on 
vision that might have bearing on military opera- 
tions on land, at sea or m the air “A Bibliog- 
raphy of Aviation Medicine” was compiled by 
E C Hoff and John F Fulton, m 1942, and its 
“Supplement,” by P M Hoff, E C Hoff and 
John F Fulton, m 1944 These compilations 
serve as a pattern for the present volume In 
addition to the biologic and psychologic aspects, 
special attention has been concentrated on physio- 
logic questions concerned with night vision, color 
vision and perceptual problems The extensive 
literature on visual examination and testing of 
military personnel is fully coveied In the sec- 
tion on therapy, attention is drawn to the newer 
developments, both surgical and chemothera- 
peutic, and a separate section on trachoma is 
added 

The book is extremely useful as a guide to 
recent literature, particularly as many of the 
articles abstracted are from other than ophthal- 
mologic journals Attention, naturally, has been 
concentrated on the biologic aspects of ophthal- 


mology, and the book does not intend to be com- 
plete in all phases of general ophthalmology or 
ocular pathology It is so well indexed that much 
time will be saved for any one looking up the 
literature on a particular subject 

F PI Adler 

Refraction of the Eye By Alfred Cowan, MD 
Second Edition, thoroughly revised Price,'^^ 
$4 75 Pp 278, including index, with 172 
engravings and 3 colored plates Philadel- 
phia Lea & Febiger, 1945 

The first edition of Dr Cowan’s careful work 
on “Refraction of the Eye” was published in 1938 
and was well received This second edition, al- 
though it contains fewer pages, is really an am- 
plification, since more material has^ gone into a 
different format It is not simply a reprint Every 
page has been carefully reviewed, and numerous 
deletions and additions have been made Many 
of the engravings have been improved and clari- 
fied In addition, the chapters have been re- 
arranged to bring relevant and sequential ma- 
terial into closer relationship 

Any one who undertakes the task of writing a 
book on clinical refraction, particularly if it is to 
be used as a guide for beginners, faces great 
difficulties All necessary optics can be quickly 
and effectively discussed But the various meth- 
ods to be used and solutions to be found for par- 
ticular difficulties present a formidable array 
The evaluation and application of such methods 
and solutions require not only prolonged prac- 
tical experience but great aptitude in expression 
Dr Cowan has had the experience and can ex- ' 
press himself cogently 

The book can be highly recommended for any 
one practicing, or intending to practice, ophthal- 
mology LeGrand H Hardy 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association tor Prevention 
or Blindness 

President Dr P Bailhart, 66 Boulevard Saint-Michel, 
Pans, 6®, France 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 

All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
'y Denmark 


Faculty of Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley 
St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn 
Fields, London, W C 2 , England 

German Ophthalmoi ogical Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Grosz, University 
Eye Hospital, Manautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 


International Organization Against Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

^ President Dr B K Narayan Rao, Minto Ophthalmic 
> Hospital, Bangalore 

Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
/ ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn Pl , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St, 
London, W 1 

Chengtu Ophthalmological Society 

V President Dr Eugene Chan 
‘ ^Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Societt 

President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

CniNFSE Ophthalmological Societi 
oi Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretaiy Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
^ Last Friday of each month 

Secretaries of societies arc requested to furnish the 
information neccssarj to make this list complete and 
keep it up to date 


Midland Ophthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 

Place Birmingham and Midland Eye Hospital 

North of England Ophthalmological Society 

President Mr John Foster, 45 Park Sq , Leeds 

Secretary Mr William M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

Ophthalmological Society of Australia 

President Dr N McAlister Gregg, 193 Macquarie St, 
Sydney 

Secretary Dr D A Williams, 27 Commonwealth St, 
Sydney 

Place Sydney Time Oct 3-6, 1945 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the secetary, 
Dr Mohammed Khalil 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 

Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St, Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Air Charles B Goulden, 89 Harley St 
London ’ 

Secretary Air Frank W Law, 30 Devonshire PI, 
London, W 1 


vet'll 1 II society or Bombay 


D Sathaye, 127 Girgaum Rd 


President Dr D 
Bombay 4, India 

Phc?% A Bombay 14, India 

I ^ Ophthalmic Hospital, Parel 

Bombay 12 Time First Fridaj of every niontli 
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Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Aneh Feigenbaum, Abyssinian St 15, 
Jerusalem 

Secretary Dr E Sinai, Tel Aviv 

Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 

O PHTH ALMOLOGY 

President Col F A Juler, 96 Harley St , London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 

President Silvio de Almeida Toledo, Barao de Ilapetin- 
inga St, 88, 5“ Andar, Sao Paulo, Brazil 
Secretary Dr Plinio de Toledo Piza, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, IS Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

SociEDAD Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

SOCIEDADE de OfTALMOLOGIA DE MlNAS GeRAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 
Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

SoCIEDADE DE OfTALMOLOGIA E OtCERINOLARINGOLOGIA 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osono, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretarj Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre Rio Grande do Sul 


SoCIEDADE DE OpHTHALMOLOGIA E OtO-RhINO- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italtana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clinic, University of Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 

Societe FRANgAisE d’Ophtalmologie 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 

Secretary Dr K. O Granstrom, Sodermalmstorg 4/ 
III tr, Stockholm, So 

Tel Aviv Ophthalmological Sooety 

President Dr D Aneh-Friedman, 96 Allenby St, Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St, Tel Avi\, 
Palestine 

NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St , San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St , Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held m 1945 

American Academy of Ophthalmology and Oto- 
laryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-1 St Ave Bldg, Rochester, Minn 

American Ophthalmological Society 

President Dr S Judd Beach, 704 Congress St, Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St, New 
York 

Secretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New York 

Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St , Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St, Toronto 
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Caxadiax Opiitiiai-moiogic/M Society 

President Dr R E%alt Afalhcrs, 3414. IMorns St, 
Halifax N S 

Secretary -Treasurer Dr Kcnnctli B Johnston, Suite 1, 
1509 Sherbrooke St W Monti cal 

N\tioxm- SnciiT\ I OR the Preiintiox of 
B l IMIM ss 

President kfr kfason H Bigelow, 1790 Broadway, 
New Yoik 

Sccrctar\ Miss Rcgiin E Schneidtr, 1790 Broadway, 
New York 

Exccutne Director Mrs Eleanor Brown Merrill, 1790 
Bro.adwai New York 

SECTIONAL 

Acadimv of Medicixe of Northern' Niw' Jirsf\, 
Section- on- Eif, E\r Nosf ano Throat 

President Dr N Zw'aiflcr, -16 Wilbur Avc , Newark 
Secretary Dr William F Kcini Jr, 25 RoscmUc Avc, 
Newark 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Cextral Illinois Socifti of Opiitiiai molog\ and 

OtOLAR\ NG0LOG\ 

President Dr Watson Gailcy, 1000 N Main St , 
Bloomington, 111 

Secrctarj -Treasurer Dr William F Plubblc. 861-867 
Citizens Bldg , Decatur, III 

Central Wisconsin- Societ\ of Ophthalmology 

AND OTOLAR'i NGOLOGA 

President Dr L J Friend, 425 E Grand A\e, Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Avc , 
Marshfield 

New Engiand Ophthalmological Society 

President Dr Theodore L Terry, 140 Marlborough St , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St , Boston Time 8 p m , third Tuesday of 
each month from November to April, inclusive 


Rock Rivui Valley Eyf, Ear, Nose and 
Throat Socifta 

President Dr J Sheldon Clark, 27 E Stephenson St , 
Frccpoit, III 

Sccrctarv-Trtasurci Dr Harr\ R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111 , or J.anesville or Beloit, Wis 
Time Third Tuc'^dny of each month from October 
to April inclusn e 

Saginaw Valii \ Academa oi Ophthalmoioga 

AND OtOI ARA NGOI OGA 

President Dr L D Gomon, 308 Eddj Bldg , Saginaw, 
Mich 

Sccretarv-Treasurci Dr Harold H Heuser, 207 
Davidson Bldg , Ba> Citj , Mich 

Place Saginaw' or Bay Citj, Mich Time Second 
Tuesday of each month, except Jnb, August and 
September 

SiouN Vaiifa Eai and Ear Academa 

President Dr J C Decker, 515 Francis Bldg, Sioux 
City, Iowa 

Secretary-Treasurer Dr J E D\orak, 408 Davidson 
Bldg, SioiiN Cit>, low'a 

Southern ^Medical Association, Slction on Eaf, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St , 
San Antonio, Texas 

Secretary Dr J W Jervey Jr , 101 Church St , 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave , 
Albuquerque, N Me\ 

Secretary Dr A E Crutbirds, 1011 Professional Bldg , 
Phoenix. Ariz 

Southwestern Michigan Triological Societa 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 


Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St , San Francisco 


W^ESTERN Pennsylvania Eye, Ear, Nose and 
Throat Society 


President Dr Ray Parker, 218 Franklin St, Johns- 
towm, Pa 

Secretary-Treasurer Dr J McClure, Tyson. Deposit 
Natl Bank Bldg, Dubois 


Puget Sound Acadeaiy of Ophthalmology 

AND OtO-LaRYNGOLOGY 


STATE 


President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 


Arkansas State Medical Society, Eye, Ear, 
Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St Little 
Rock ’ 

Secretary Dr K W Cosgrove, Urquhart Bldg , Little 
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Colorado Ophthalmological Society 

President Dr C A Ringle, 912-9th Ave, Greeley 
Secietar}' Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p m , 
third Saturday of each month, October to May, in- 
clusive 

Connecticut State Medical Societt, Section on 
Eve, Ear, Nose and Throvt 

President Dr F L Phillips, 405 Temple St , New 
Haven 

Secretarj'-Treasurer Dr W H Turnley, 1 Atlantic 
St , Stamford, Conn 

Eve, Ear, Nose and Throat Club of Georgia 

President Dr William O Martin Jr, Doctors Bldg, 
Atlanta 

Secretary-Treasurer Dr C K McLaughlin, 526 
W alton St , Macon 

Indiana Academy of Ophthalmology and 
Oto-Larv ngology 

President Dr F McK Ruby, Union City 
Secretary Dr Edwin W Dyar Jr , 23 E Ohio St , 
Indianapolis 

Place French Lick Time First Wednesday in April 

Iowa Academy of Ophthalmology and 
Oto-Larv ngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical Society, Section on Oph- 
thalmology and Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadwaj, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St , New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St , V icksburg. Miss 

Medical Society of the State of Penn sy lvania. 
Section on Eyf Ear, Nosr and Throat 
Diseases 

Chairman Dr Karl M Houser, 2035 Delancey St , 
Philadelphia 3 

Secretary Dr William L Hunt Jr, 1205 Spruce St, 
Philadelphia 7 

Michigan State Medical Society, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr Robert H Fraser, 25 W Michigan 
Ay e , Battle Creek 

Secretarj Dr R G Laird, 114 Fulton St, Grand 
Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr George E :McGeary, 920 Medical Arts 
Bldg , lilinneapohs 

Secretarj Dr William A Kennedj, 372 St Peter St, 
St Paul 

Time Second Fridav of each month from October to 
Maj 


Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadwaj, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, 
Great Falls 

Nebraska Academy of Ophth ylmology and 
Otolary^ngology 

Piesident Dr W How'ard Morrison, 1500 Aledical 
Arts Bldg , Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St 
Lincoln 

New Jersey Statf Medical Society, Section on 
Ophthalmology, Otology and 
Rhin olary ngology 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 

Camden 

New York State AIedical Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tow^er Bldg, 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Aladison Ave, 
New York 21 

North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St , 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4th St , 
Winston-Salem 

North Dakota Academy of Ophthalmology 
AND OtO-LaRY ngology 

President Dr W L Div'en, City National Bank Bldg , 
Bismarck 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
Oto-Lary ngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology 
AND Otolaryngology 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretarj’’ Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week m April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St , Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St , Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m , second Thursday m 
October, December, February and April 
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South Cakoiina SocirT\ oi- Oi'hth \i moi oca 
AMI OlOI AK\ NC.OIOGV 

President Dr 1 L ‘'anders, 222 N Mam St . Grcui- 
\iile 

Sccretaij Dr 1 H Stokes, 12^ W Cheves St, 

Floicnte 

"JrNMSstl \eAI)IM^ OI OiMITH \r MOI OCA AM) 

Otoi \u^^GOIOf;^ 

President Dr W eslce Wilkerson 700 Cluiich St, 

Naslnille 

Sccretan-rrcasuier Di \\ D Stinson 12-1 Plnsuians 
and Surgeons Bldg Memphis 

Ti\AS OpHTIIAI moi OC.ICAU \M) OtO-L \K\ NC.OIOC.ICVT 

SoCHT'k 

President Dr F II Kosehiough 003 Na\ario St, 

San Antonio 

Secretare Dr M K McCullough, 1717 Pacifie '\vc , 

Dallas 

Utah Ophth \i moi oc.icai SocirT\ 

President Dr R B Maw, 699 1£ South Temple, Salt 
Lake Citj 

Sccretarj -Treasure! Dr Charles Ruggeri Jr, 1120 
Boston Bldg , Salt Lake Citv 
Place Unncrsite Cluh, Salt Lake Cite Time 7 00 
p 111 , third Monckaj of each month 

VlRGlM\ Socil-Tt OF OtO-L \ 1 A KGO! oca AND 
Ophtiiai moi oc,\ 

President Dr Mortimer PI Williams, 30l4 Franklin 
Rd S W , Roanoke 

Secretary -Treasurer Dr Meade Edmunds 34 Franklin 
St , Petersburg 

West Virginia Stati Mpdicai Association, Em, 
Ear, Nosr and Throat Sixtion 

President Dr George Traugh, 309 Cleveland Avc, 
Fairmont 

Secretary Dr Welch England, 621 Itlarkct St, 
Parkersburg 

LOCAL 

Akron Acadimt or Ophtiialmoi OG\ and 
Otodaryngoi og\ 

President Dr E L klathcr, 39 S Mam St , Akron, 
Ohio 

Secretary -Treasurer Dr V C Malloy, 2d National 
Bank Bldg , Akron, Ohio 

Time First Monday m January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E , Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

Baltimore Medical Society, Section on 
O PHTH ALMOLOG Y 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI, 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St , Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m , fourth Thursday of each 
month from October to March 


Birmingham Em., Ear, Nose and Throat Club 

President Each member, in alphabetical order 

Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place J utwiler Hotel 1 imc 6 30 p in , second 
Tucsilaj of each month, Sc])tcmbcr to May, inclusive 

BROOKI^^ Ol’HTllAl MOI OGICAL SoClFTY 

Piesident Dr Michael J Buonagiiro, 589 Lorimcr St, 
Bi ooklyn 

Secretary-! reasuier Dr Benjamin C Rosenthal, 140 
New Yoik Ave Brooklyn 16 

Plaee Kings County Medical Society Bldg, 1313 Bcd- 
foid Ave 'lime Third Thursday m February, April, 
Ma\, October and December 

Buhaio Ophtiialmoi ogic Ciub 

President Dr William II Howard, 389 Lmwood Avc . 
BulTalo 9 

Secretary -Treasurer Dr Sheldon B Freeman, 196 
Lmw ood A\ c . Buffalo 9 

June Second Tliursdav of each month from October 
to May 


Chattanooga Sociitv or Ophtiiai moi og\ and 
Otolarv ngoi og\ 

President Each member, m alphabetical ordci 
Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg , Chattanooga, Tenn 
Place Alountam City Club Time Second Thursday 
of each month from September to May 

Chicago Opiithalmoiogical Society 

President Dr Samuel J Meyer, 58 E Washington 
St , Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave 
Chicago 2 ’ 

Place Continental Hotel, 505 N Michigan Ave 

Time Third Monday of each month from October 
to May 

Cincinnati Glnpral Hospital Ophthalmology 
Staff 

Chairman Dr D T Vail, 441 Vine St , Cmcimiati 
Secreta^ Dr A A Levin, 441 Vine St, Cincinnati 
Place Cincinnati General Hospital Time 7 45 p m 

third Friday of each month except June, July and 
August 








Chairman Dr M Paul Motto, Rose Bldg, Cleveland 
Secretary Dr H H Wygand, Guardian Bldg, Clevc- 

Time Second Tuesday in October, December, February 
and April 


Colllge of Physicians, Philadelphia, Section 
ON Ophthalmology 

W S Reese, 1901 Walnut St 

Philadelphia 

^ J Kelly, 37 S 20th St 
Philadelphia ’ 

Time Third Thursday of every month from October 
to April, inclusive 
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Columbus Ophthalmological and Oto- 

LaR\ NGOLOGICAL SOCIETY 

Chairman Dr Erwm W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St , Columbus IS, Ohio 

Place University Club Time 6 IS p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi E\e, Ear, Nose and 
Throat Societi 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg , Corpus Christi, Texas 

Time 6 30 p m , third Tuesday of each month from 
October to Mav 

Dallas Academv of Ophthalmology and 
Oto-Lar\ ngology 

President Dr Ruby K Daniel, Medical Arts Bldg 
Dallas 1, Texas 

Secretary Dr Tom Barr, Medical Arts Bldg, Dallas 1, 
Texas 

Place Dallas Athletic Club Time 6 30 p m , first 
Tuesday of each month from October to June The 
November, January and March meetings are devoted 
to clinical work 

Des Moines Academy of Ophthai molocy and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St, Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St , Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr Cecil W Lepard, 1025 David Whitney 
Bldg , Detroit 26 

Place Club rooms of Wayne County Medical Society 

Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological Soctety 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m , third Thursday of each month 
from November to April, inclusive 

Eystern Neyv York Eye, Ear, Nose and 
Throat Association 

President Appointed at each meeting 

Secretarj -Treasurer Dr Joseph L Holohan, 330 State 
St , Albanj 

Time Third M edncsdaY in October, Nm ember, March, 
April, klaj and June 


Fort Worth Eye, Ear, Nose and Throat Society 

President Dr Rex How'ard, 602 W 10th St, Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 

Houston Academy of Medicine, Ophthalmological 

AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 

Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 

Bldg, Houston, Texas 

Place Medical Arts Bldg, Harris County Medical 
Society Rooms Time 8 pm, second Thursday of 
each month from September to June 

Indianapolis Ophthalmoolgicyl and Oto- 

LARYNGOLOGICAL SOCIETY 

President Dr Myron Harding, 23 E Ohio St, 

Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St , 

Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursday of each month from November to 
May 

Kansas City Soctety of Ophthai mology and 
Oto-Lary ngology 

President Dr Edgar Johnson, 906 Grand Ave, Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8th St, 
Long Beach, Calif 

Secretary-Treasurer Dr Robert G Thornburgh, 117 E 
8th St, Long Beach, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthai mology and 
Otolaryngology 

President Dr Orrie E Ghrist, 210 N Central Ave , 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 30 p m, fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
w'ay, Louisville, Ky 

Place Browm Hotel Time 6 30 p m, second Thurs- 
day of each month from September to May, inclusive 
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Lowfr Akthracitf I'm, Ear, Nosi and 
Throat So(ilt\ 

Cliairman Each muiiher iii ali)h.ii)etical order 
Sccrctar\ Dr lames I Monnlnn, 'll S Jardin St, 
Siicnandonli, Pa 

Mericai SocnT% or thf Di'-tru-t or Coiumhia, 
Sfction or OrUTiiA? Moi or,\ and 
OTOT AU\ NGOI fK.A 

Chairman Dr P S CoiHlammoplc, 1815 I St N W , 
W aslmigtoii 

Secretary Dr Praricr Williams 1801 I St N W^ 
W a<:liinpton 

Place 171S M St X W* I ime 8 p m , third Friday 
of each month from Oetober to April, mclusnc 

Mrsinns Sociira oi Oimitii \i moi or.a \m) 

OtOI \ n \ \ C, 01 QCA 

Chairman Each member, m alphabetical order 
Sccrctarj Dr Sarn II Sanders, 1089 Madison A\c, 
Memphis, Tcnn 

Place Eje Clinic ot Memjdns Eje, Ear, Nose and 
Throat Hospital Time 8 p m , second Tuesday of 
each month from September to May 

MirwAtKfF Oto-Oi'iitiiamhc SocirTa 

President Dr Ralph T Rank, 238 W’’ Wisconsin A\e , 
Milwaukee 

Secretary -Treasurer Dr Frank G Treskow 411 E 
Mason St, Milwaukee 2 

Place University Club Time 6 30 p in, fourth 
Tuesday of each month from October to May 

MoNTIU-AI OPHTirARMOIOGICSt SoCIFT\ 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secrctars -Treasurer Dr Maitland D Place, 981 Rci- 
bold Bldg , Dayton, Ohio 

Place Van Clevc Hotel Time 6 30 p m, first Tues- 
day of each month from October to June, inclusive 

Montreal OrnTiiALMOLOGiCAL Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W'' , Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E , 
^ Jklontreal, Canada 

Tune Second Thursday of October, December, Febru- 
ary and April 

Nashville Acadeaiy of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St , Nash- 
ville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg , 
Nashville, Tenn 

Place James Robertson Hotel Time 6 30 p m, third 
Monday of each month from October to May 

New Havln Ophthalmological Society 

President Dr William H Ryder, 185 Church St, 
New' Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St, 
New Haven, Conn 


Nfw Orleans Ophthalmological and Oto- 
laryngoiogical Socifty 

President Dr W B Clark, 1012 American Bank Bldg , 
New' Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State University Medical Bldg 
Time 8pm, second Tuesday of each month from 
October to May 

Nfw York Acadfmv or MrrnciNr, Sfction oi 
Ophthai moi og\ 

Chairman Dr Thomas H Johnson, 30 W 59th St, 
New York 

Secretary Dr W^cndell L Hughes, 131 Fulton Avc , 
Hempstead, N Y 

Time 8 p in , second Tuesday of each month from 
October to May, inclusive 

Nfw' YoAk Sociftv for Ciimcai 
Ophthalmoiogv 

President Dr Maurice L W'icselthier, 1322 Union St, 

, Brookly n 

Secretary Dr Benjamin Esterman, 983 Park Ave 
New York 28 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oki ahom \ City Acadi mv or Ophthai mologv 
AND Otolaryngology 

Picsident Dr James P Luton, 117 N Broadway, 
Oklahoma City 

Secretary Dr Harvey 0 Randel, 117 N Broadway 
Oklahoma City ’ 

Place University Hospital Time Second Tuesday of 
each month from September to May 

Omaha and Council Biuffs Ophthai mological 
AND Ot0-LaR\ NGOLOGICAL SOCIETV 

President Dr D D Stonecypher, Nebraska City, Neb 

Secretary-Treasurer Dr W How'ard Morrison 1500 
Medical Arts Bldg, Omaha 

Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6pm dinner ,7pm program , third Wednes- 
day of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave 
Paterson, N J ' 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm 
last Friday of every month, except June, July and 
August 

Phh adei phia County M^edical Society 
Eye Section 

President Dr Isaac Tassman, 136 S 16th St Phda 
delphia ’ 

Secretary Dr Glen Gregory Gibson, 255 S 17th St 
Philadelphia ’ 

Time First Thursday of each month from October 
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Pittsburgh Ophthalmological Sociutt 

President Dr George H Shuman, 3Sl-5th Ave , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Ave, 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July 
August and September 

RFADI^G Eie, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St , Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N 5th St, Reading 
Pa 

Place Wyomissmg Club Time 6 30 p m , third 
Wednesday of each month from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg , 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6 p m, second 
Monday of each month from October to May 

Rochester Etc, Ear, Nose and 
Throat Society 

President Dr Frank Barber 75 S Fitzhugh St, 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 
Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr Vincent Jones, 634 N Grand Blvd , 
St Louis 

Secretary Dr T E Sanders, 508 N Grand Blvd , 
St Louis 3 

Place Oscar Johnson Institute Time Fourth Friday 
of each month from October to April, inclusive, 
except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Lari ngological 
Society 

President Dr Belvm Pritchett, 705 E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco Count\ Medical Society, 
Section on Eie, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St, 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St, San 
Francisco 

Place Society’s Bldg , 2180 Washington St , San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 


Shreveport Eye, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg, 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg, Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academi of Ophthalmology ynd 
Oto-Laryngoi og\ 

President Dr Clarence A Veasey Sr, 421 W River- 
side Ave, Spokane, Wash 

Secretary Dr Clarence A Veasey, 421 W River- 
side Ave,, Spokane, Wash 

Place Spokane Medical Librarj'- Time 8p m , fourth 
Tuesday of each month except June, July and August 

Syracuse Eye, Ear, Nose and 

Throat Society ‘ 

President Dr A H Rubenstein, 713 E Genesee St, 
Syracuse, N Y 

Secretary -Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place University Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkwood Ave, 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Arts Bldg , 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C , Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , 
Washington, D C 

Secretary-Treasurer Dr Richard W- Wilkinson 1408 
L St N W , Washington, D C 

Place Medical Society of District of Columbia Bldg , 
1718 M St N W , Washington, D C Time 7 30 
p m , first Monday m November, January, klarch 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St , Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday o£ 
each month from October to May 
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RESPONSE OF CHRONIC SIMPLE GLAUCOMA TO TREATMENT WITH 

CYCLODIATHERMY PUNCTURE 

FREDERICK W STOCKER, Ivl D 

DURHAM, H C 


Two types of diathermic treatment have been 
recommended for glaucoma In both types the 
diathermic current is applied to the ciliary region, 
thus influencing in one way or another that area 
of the bulbus which is supposed to play an im- 
portant part in the mechanism for regulating 
the intiaocular pressure Weve,^ followed by 
L\mslei,= was first to use the surface electiode, 
a method later emphasized by C PI Albaiigh and 
Edwin B Dunphy^ The peiforatmg type, called 
cyclodiathermy puncture, was introduced by A 
Vogt^ and developed by him and his associate 
H Wagner ° I had the privilege of attending 
the meeting at which Vogt made his rather sen- 
sational communication I was at once strongly 
impressed by the revolutionary idea as ivell as 
by the promising results in the most desperate 
cases of glaucoma I immediately began to use 
cyclodiathermy punctures and up to now I have 
had experience with well ovei a hundred cases 
Naturally, cyclodiathermy puncture was ap- 
plied first only m desperate cases of glaucoma 
which had been unsuccessfully treated by several 
of the various surgical procedures In the ab- 
sence of extensive experience and of obsci vations 
over a sufficient period of time, some theoretic 
objections called foi conservative use of the 
method Especially was the method excluded 
for chronic simple glaucoma m its uncomplicated 
form Albaugh and Dunphy ’ made it clear that 
cyclodiathermy “is not a substitute for other glau- 

Read before the Section of Ophthalmology of the 
New York Academy of Medicine, April 16, 1945 
From the Department of Surgery, Division of Oph- 
thalmology, Duke University School of Medicine, Duke 
Hospital, McPherson Hospital and Lincoln Hospital 

1 Weve, H , cited by Amsier 2 

2 Amsier, M , m discussion on Vogt 

3 Dunphy, E B , and Albaugh, C H Cyclodia- 
thermy An Operation for the Treatment of Glaucoma, 
Tr Am Ophth Soc 39 193, 1941 

4 Vogt, A (a) Versuche zur intraokularen Druck- 
herabsetzung mittelst Diathermiescbadigung des Corpus 
ciliare (Zyklodiathermiestichelung) , Schweiz med 
Wchnschr 67 367, 1937, (b) Cyclodiathermypuncture 
in Cases of Glaucoma, Bnt J Ophth 24 288, 1940, 
(c) Die Zyklodiathermiepunktur gegen Glaukom, Klin 
Monatsbl f Augenh 103 591, 1939 

5 Wagner, H Diathermiestichelung des Corpus cili- 
are bei Glaukom, Schweiz med Wchnschr 69 883, 1939 


coma measuies” and m the discussion of their 
papei Sanfoid R Gifford emphasized the state- 
ment that this IS "an operation not foi simple 
glaucoma oi for primary glaucoma ” 

How'cver, as my ow n experience grew' I became 
moie and more convinced that the technic of 
cyclodiathcrm}' punctuie could be so icfined as 
to piaclically exclude most of the dicaded un- 
favoiable side and after effects Whereas it is 
tiue that one sees many good results with the 
various operations now m use for glaucoma, there 
aie also many failures The more I saw of the 
course of glaucoma, especially m the Negro race, 
the more it became clear to me that the usual 
filteung operations, such as trephining, iriden- 
cleisis and cyclodialysis, could not be the definite 
answ'cr to the pi oblem It must be acknowledged 
that Ihff° demonstiated that not all of the poor 
lesults of operations foi glaucoma in the Negro 
are due to racial peculiarity , part are due to the 
advanced stage of glaucoma when the patients 
aie first seen Nevertheless I still believe, in 
agreement with most ophthalmologists who have 
had experience in treating Negroes for glaucoma, 
that the beneficial effect of a filtering operation is 
more likely to be nullified by cicatrization in the 
Negro than in wdnte persons 

I therefoie thought it was justifiable to treat 
wuth cyclodiathermy puncture a group of Negioes 
who w'ere suffering fiom cliiomc simple glaucoma 
and w'ho had not been pieviously subjected to 
any otlier operation Should the treatment prove 
to be successful also in that type of glaucoma, 
and should no unfavoiable reactions, side and 
after effects develop, no one would profit more 
from this experience than the Negro race 
This report will consist mainly of my experi- 
ences wnth such a group To my knowledge it 
IS the first time that cyclodiathermy puncture 
has been repoited as being successfully used for 
uncomplicated chronic simple glaucoma 

It is not my purpose to discuss the theories 
concerning glaucoma in this paper, which is in- 
tended to deal with the problem m an essentially 


6 Iliff, C E Surgical Control of Glaucoma m the 
Negro, Am J Ophth 27 731, 1944 
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practical way However, before discussing the 
mode of action of cyclodiathermy puncture a few 
words may be said about how the mechanism of 
stabilizing the intraocular tension may be dis- 
turbed in the glaucomatous eye The increase 
m intraocular tension characteristic of glaucoma 
may be brought about either by a blockage ot 
the outflow of the intraocular fluid or by an 
abnormally increased production of this fluid 
In the first case the drainage system is unable to 
evacuate the aqueous adequately although the 
latter may be produced in normal quantities In 
the latter case the aqueous produced m abnor- 
mal!} large amounts cannot escape through a 
normal drainage system which would be sufficient 
m the presence of normal quantities of fluid 
Accordingly, the approach to the problem of in- 
fluencing the balance^of the intraocular pressure 


The definite answer to the question why dia- 
thermy puncture reduces the tension of the eye 
has not yet been found Vogt’s original idea was 
that he was to destroy the ciliary body with its 
processes directly with the coagulating diathermic 
cunent However, when the punctures were 
applied near the limbus where they reached the 
corona ciharis, there was too much reaction and 
even necrosis of the cornea occurred It was 
found that when cyclodiathermy puncture was 
applied farther back, to the pais plana of the 
ciliary body, the same result, a lowering of the 
tension, \vas obtained In a specimen from an 
eye which had been enucleated following severe 
intraocular hemorrhage, after cyclodiathermy 
puncture had kept the eye, affected with absolute 
glaucoma quiet for more than t\vo years, one, 
may find part of the explanation Although the 



Fig 1 — Result of cj clodiathermy puncture when a Vogt needle was used The illustration on the left shovs 
the untreated side, that on the right, the treated side 

may be either m the direction of increasing the 
outflow or of decreasing the inflow of the intra- 
ocular fluid Most of the surgical measures for 
the control of tension in glaucoma, and I shall 
consider the surgical treatment exclusively in 
this study, tend to increase the outflow 

Among those procedures which possibly might 
in part result m an inhibition of the aqueous- 
producing action of the ciliary body may be 
mentioned Heine’s cyclodialysis, Verhoeff’s ® cy- 
clectomy and Guerry’s ® diathermic obliteration 
of the posterior long ciliary arteries 

7 Heme, I Die Z> klodial j se, eine neue Glau- 
comoperation, Deutsche med Wchnschr 31 824, 1905 

8 Verhoeff, F H Cjclectomy A New Operation 
for Glaucoma, Arch Ophth 53 228, 1924 

9 Guerry, DuP , III Angiodiatliermy of the Long 
Posterior Ciliary Arteries and Its Use in the Treat- 
ment of Gla'ucoma, Am J Ophth 27 1376, 1944 


punctures had not i eached the corona ciliaris and 
the ciliary processes directly, they became com- 
pletely atrophied m the area treated, as can be 
seen by comparison with the ciliary body of the 
untreated side of the same eye (fig 1) It must 
be assumed that by destroying the blood vessels, 
which are supplied by the long posterior ciliary 
aiteries and reach the corona ciharis by passing 
through the pars plana, the circulation of the 
corona ciharis becomes impaired to a point at 
which degeneration and atrophy results This 
obviously should ultimately lead to a decrease in 
production of intraocular fluid Directly after 
the application of cyclodiathermy puncture, how- 
ever, a congestive inflammatory stage may be 
present which increases the circulation in the 
vhole eye This also may cause a softening of 
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the ej'C but, oil the coiitra. 1 }} m some iiistaiices, 

IS followed by a temporal y rise of tension I 
sliall come back to that part of the pioblem later 
while discussing: tlie lesults 
As alread} mentioned, the present study deals 
with cases of chronic uncongestive glaucoma of 
\arioiis stages that had not undeigone siiigical 
tieatnient in Negio patients Recently I began 
to treat with cyclodiathermy puncture also white 
patients affected ivith uncomplicated chionic 
glaucoma The lesults seem not to differ fiom 
those obtained in Negroes, and I shall later make 
a more complete rcpoit compiismg all m) 
experiences 

The patients w'ere tieated at Duke Hospital, 
jMcPhersoii Hospital and Lincoln Hospital The 
majorit} were operated on by myself, the rest by 
the resident house officers, following closely the 
teclinic outlined by me 

The group comprises 16 e}es In each case 
Msual acuit\, fields and tension without and wuth 
iniotics were recorded for some time bcfoie the 
operation The indication for operation was 
established as usual, i e when the tension could 
not be kept wnthin normal limits by miotics oi 
when fields and central vision showed signs of 
deterioration The number of cyclodiathermy 
punctures were recorded and a note about the 
immediate postoperative course made The ten- 
sion detei mined by palpation or taken with the 
tonometer during the first few' postoperative days 
was carefully W'atched Vision, tension and fields 
were examined at regular intervals and for the 
purpose of this report the findings when the 
patient w'as last seen w'ere recoided The time 
of observation vaiied from one to ten months 
after the operation 

EFFECTS OF CYCLODIATHERMY PUNCTURE 

I W'as interested in finding answers to the fol- 
low mg questions 

1 Does cyclodiathermy puncture reduce the 
tension in simple chronic glaucoma, and if there 
IS a reduction, how long does it last'? 

2 "What influence does the opeiation have on 
the whole course of the glaucomatous disease, 
including vision, field and optic atrophy? 

3 Is cyclodiathermy puncture accompanied by 
complications which would make it appear to be 
unsuitable for general use as a primary opeiation 
m simple chronic glaucoma? 

As to the first question one must distinguish 
between the tension found immediately or a few 
days after the operation and the tension when 
last seen It has been found by previous observers 
that immediately after cyclodiathermy there is 
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sometimes not a reduction but, on the contrary, 
a temporal}' rise in pressure This, how'cver, 
occurs moie frequently after surface cyclodia- 
thermy than after cyclodiatherni} puncture In 
our senes, m no case has the tension after the 
operation been found higher than before In 1 
case it had been unimproved and m another case 
improved but still higlier tlian normal In 15 
cases the tension was definitely low'cred within 
the first few days after cyclodiathei my puncture 
It should be noted that the patients who did not 
show' a satisfactory i eduction of tension mimedi- 
atel} after the operation w'eie not among tliose 
w’ho when last seen had abnormal tension It 
would therefore seem that an occasional use of 
tension shortly after the operation should have 
no influence on the final outcome The period 
fiom the operation to the time w'hen last seen 
natuialh varies gieatly Although m a number 
of cases a much longei time has elapsed since 
operation the longest time of observation was 
ten months Unfortunately some of the patients 
aftei they had done well for some time did not 
contmue to present themselves foi the regularly 
sclieduled examinations The tension w'hen last 
seen w'as unimproved in no case, improved but 
still too high in 3 cases, and improved within 
normal limits in 14 Among those w'lth tension 
unimproved is included 1 case in w'hich after 
a second operation the tension w'as found to be 
within 1101 mal limits 

As to the influence of cyclodiathei my puncture 
on the glaucomatous process as a w hole, including 
vision, fields and optic atrophy, I think that one 
should differentiate betw'een the veiy advanced 
cases W'lth consideiable loss of vision, large field 
defects and pronounced cupping w'lth atrophy of 
the optic nerve and the more favorable cases m 
which the destruction has not yet reached that 
stage Arbitrarily I place m the first gioup pa- 
tients with central vision of 20/200 or less and 
marked field defects, and in the second group 
all patients with vision better than that In the 
first group of 8 patients with greatly advanced 
disease central vision had improved in 2, had 
become worse m 1 and remained the same in 5 
The fields were impioved m 2 and the same in 6 
cases In no case did the field show further 
deterioration However, m this group there were 
patients with vision so poor that no fields could 
be recorded either before or after the opeiation 
If I list these cases as showing no change, this 
statement does not have much significance ’ Sta- 
tistically these cases would have to be eliminated 
These patients were among the first ones treated 
when we cautiously began to try out cyclodia- 
thermy puncture in cases in which there was not 
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much to lose In the second group with visual 
acuity better than 20/200 the central vision had 
improved in 3, had become worse m 1 and re- 
mained the same in 4 cases The field had im- 
proved in 1, became worse in 1 and remained 
the same in 6 cases 

In 10 cases with the longest period of obser- 
vation, four, SIX and one-half, nine and one-half 
and ten months, the tension was within normal 
limits in 8, improved but too high m 1 and unim- 
proved m 1 case Vision was better in 2 cases, 
w orse m 2 and the same as before cyclodiathermy 
puncture in 6 The fields were worse m 1 case 
and stationary m 9 cases As the number of 
observ’^ations is much too small for statistical use, 
J refrain from givmg the results m percentages 

The third question, about complications that 
might make cyclodiathermy puncture appear un- 
suitable as a primary operation m chronic simple 
glaucoma, ma}'^ be answered favorably as far as 
our present experience goes Here again I shall 
consider the immediate postoperative course sepa- 
rately from the late effects on the eye A mod- 
erate injection, without inflammatory signs in 
the anterior chamber, was common Some eyes, 
however, showed surprisingly little reaction 
Moderate reactions with slight irntation of the 
iris were seen m 2 instances One patient had 
fibrinous exudate m the lower part of the an- 
terior chamber, which however disappeared with- 
in one week without further complications Most 
probably a slight technical mistake produced this 
accident, as some of the punctures had been 
placed too far forward m the ciliary body I 
shall come back to this observation when discuss- 
ing the technic In 2 cases cyclodiathermy punc- 
ture was followed by much dispersion of pigment, 
with numerous deposits of pigment granules on 
the posterior surface of the cornea When the 
patient Avas seen again after one month these 
deposits had completely disappeared and the ten- 
sion was 10 and 13 (Schiptz) respectively In 
no case of this series had a hemorrhage into the 
anterior chamber occurred This was m con- 
trast with the experience m cases of hemorrhagic 
glaucoma, m which hemorrhages are not infre- 
quently observed after cyclodiathermy puncture 
While the immediate complications accom- 
panying this operation are negligible, late dis- 
turbances Avere even more conspicuous by their 
absence Of course, no case of sympathetic 
ophthalmia Avas observed Although I admit that 
fears of sympathetic ophthalmia had some theo- 
retic background, the entirely negative experience 
of all ophthalmologists using cyclodiathermy 
puncture should lead one to discard this possi- 
bility as a serious objection to tire method It 


might well be that as the number of operations 
performed increase sympathetic opthalmia aviII 
occur in rare instances But certainly there isjio 
evidence that this disastrous disease occurs more 
frequently after this than after any other opera- 
tion 

No incidence of infection, either postoperative 
or so-called late infection, has been observed 
Late infection, as for instance that seen after 
trephining, is not to be expected, as there is no 
permanent opening left in the bulbus 

The complication I personally dreaded most 
was cataract, and I Avatched the lens m these 
cases for months Avith some anxiety Careful 
study Avith slit lamp and ophthalmoscope Avas 
carried out every time the patient was seen I 
state positively that no opacities which could be 
attributed to cyclodiathermy puncture Avere ever 
observed I could not even see senile opacities 
progress faster than expected after the operation 
The fact that the vision m general was well pre- 
served during the montlis of obsen^ation after 
cyclodiathermy puncture is in line Avith this state- 
ment However, I believe that it is wise for 
any one who wishes to use cyclodiathermy punc- 
ture to folloAV certain pnnciples of technic in 
order to be safe I shall come back to this point 

Friedemvald in discussing Dunphy’s® paper 
raised the question about accommodation, astig- 
matism and gonioscopic appearance of the angle 
of the chamber The accommodation could not 
be determined accurately because of the advanced 
age of most of the patients So far as astigma- 
tism IS concerned I made one peculiar observation 
In 1 case a patient Avho required a correction of 
— 75A cylinder, axis 180 before the operation 
saw definitely better Avith the same cylinder, 
axis 90 a few Aveeks after the operation Grad- 
ually he came again to require a sphere, and Avhen 
last seen he took the same lens and the same axis 
as before cyclodiathermy puncture I recoid 
this observation, hoiA^ever, I am hesitant to in- 
terpret it as definitely connected AVith the opera- 
tion 

Gonioscopic obseivations Avere not carried out 
routinely, but no specific influence on the angle 
of the chamber Avas observed when it Avas used 
However, one had the impression that the cham- 
ber in some cases had become slightly deeper 

A peculiar change in the pupil occurred in 
some cases It remained slightly larger than 
before the operation , sometimes it Avas not quite 
exactly round as before and reacted sluggishly 
to light This may have some relation to the 
disturbed innervation or may be caused by slight 
diffuse posterior synechia foIIoAving a mild post- 
operative irritation 



STOCKER— CYCLODIAl HER^Ti 


PUNCTURE FOR GLAUCOMA 


185 


Aftei coiisidenng in detail all obseivalions 
made after cyclodiatheimy punctiiie it may posi- 
tn ely be said that no side oi aftei effects could 
be obseiied which would make this opeiation 
appear to be unsuitable as a primal y opeiation 
foi chronic simple glaucoma 

TECHNIC 

A caieful choice of technic is essential for 
successful results fiom cyclodiatheimy puncture 
and the avoidance of complications 1 he ultimate 
goal must be to cause the least harm to the eye 
while producing maximum action against the 
glaucoma , i e , there must be a pei manent stabili- 
zation of the mtraoculai tension within normal 
limits 

A very fine and short needle must be used 
Vogt’s needle, 0 5 mm long and 0 18 mm in 
diameter, or the shortest type of Kronfeld’s needle 
may be satisfactory Moie lecently I have been 
using exclusivel} a needle that has been made 
according to my own suggestions It is bettei 
insulated and may be recommended Very little 
current should be used V ogt used to recommend 
60 milhamperes However, I found that it w^as 



Fig 2 — ^Result of cyclodiathermy puncture when 
Walker micropins were used Arrow shows herniation 
of ciliary body into sclera 

not practical to rely on a milhampere meter and 
that it was necessary to determine at the begin- 
ning of the operation how much current is neces- 
sary to just pioduce coagulation on the surface of 
the sclera Usually the Walker machine is set 
betw^een 15 and 20 

The impoitance of a proper needle is made 
clear in comparing figures 1 and 2 In the first 

9a This needle is manufactured by V Mueller & Co , 
408 South Honore Street, Chicago 12, 111 


case a Vogt needle was used and in tlie second 
case one of the so-called Walker micropms made 
of platinum In the fust case the structuie of 
the sclera as a wdiole w^as left intact Theie was 
some hyperplastic scai tissue compnsmg the 
posteiioi pait of the ciliaiy body In the second 
case the effect was too destiuctive, lesulting m a 
defect in the scleia into which part of the ciliaiy 
body hei mated This, of couise, is not desirable 

The question then aiises how^ many punctuies 
should be made and how large an area has to be 
covered The area to be covered can be seen in 
figure 3 It show’s the lelative location of the 



Fig 3 — Area to be covered by cyclodiathermy punc- 
ture The four wide black spaces indicate the dis- 
tance from the limbus of the insertions of the rectus 
muscles The parallel circles of broken lines indicate 
the distance from the limbus of the ora serrata, which 
IS variable — 5 to 7 mm on the internal side and 6 to 
7 5 mm on the external, inferior and superior side 

insertions of the recti muscles after E Fuchs 
and of the ora serrata according to W agner’s 
findings An area beginning from 2 5 to 3 mm 
from the limbus to the ora serrata should be 
covered Theiefore on the inner side the punc- 
tures must extend back somewhat farther than 
the insertion of the internal rectus, on the inferior 
side just about beyond the insertion of the in- 
ferior rectus, and the same distance on the ex- 
ternal side If the punctures are applied to the 
upper part of the globe they should not extend 
quite as far as the insertion of the superior rec- 
tus The coagulation needle should be left m 
the sclera a little longer than one second I count 
1, 2, 3 during the procedure On the count of 
1 I introduce the needle, on 3 I remove it The 
needle should be under current throughout the 
procedure Usually somewhat more than one 
third of the inferior circumference is treated We 
tried to establish a relation between the number 
of millimeters of mercury of tension and the 

10 Fuchs, E Beitrage zur normalen Anatomic 
Augapfels, Arch f Ophth 30 (pt 4) 1, 1884 
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number of punctures We are tentatively follow- 
ing the formula number of millimeters of mer- 
cury of tension plus 30 equals the number of 
punctures required However, never more than 
80 punctures should be applied in chronic sim- 
ple glaucoma 

SUMMARY AND CONCLUSIONS 

1 Cyclodiathermy puncture as far as my ex- 
perience with 16 cases of chronic simple glaucoma 
goes has proved to be a harmless procedure as 
deleterious complications have not developed in 
any case 

2 Its influence on the tension and the geneial 
course of the disease is generally beneficial 

3 The lowering of the tension is of long dura- 
tion, and there is much hope that by refining 
the technic and repeating the procedure when 
necessary permanent stabilization of the intra- 


ocular tension may be achieved even in those cases 
which show a tendency toward rise of tension 
after a certain time 

4i Cyclodiathermy puncture has ceitain defi- 
nite advantages over other operations used for 
glaucoma simplex It seems to work regardless 
of the type of glaucoma No late infection is to 
be feared No tendency toward stimulating the 
development of opacities of the lens can be demon- 
strated No rapid deterioration after the opera- 
tion in advanced cases, as frequently seen in some 
of the other procedures, occurs It therefore may 
be applied safely in all stages of chronic simple 
glaucoma 

5 As shown in this study cyclodiathermy punc- 
ture is effective also for the Negro and may well ^ 
become the method of choice for the treatment 
of the severe disease m this race 

6 A careful observation of the technic as out- 
lined IS essential 



DIABETIC RETINITIS 


HERTZIAN ELWYN, M D 

NEW VORK 

that the clianges in the vebsels and the hemoi- 


CHVKGLS IN FUNULb 01 FVL AbSOCIAriD 
WITH DIAFETKS 

The changeb which are seen in the Uindus of 
the eye in cases of diabetes may be classified as 
follow s 

T Diabetic letmitis, oi retinopathy pioper 

1 Small, round and n regular hemorrhages 

2 Sharply defined, white exudates m the 
deeper layers of the retina 

3 Yellowish white, glistening deposits 

II Complicating elements in the ophthalmo- 

scopic pictuie due to changes in the reti- 
nal vessels 

1 Changes due to aging and ai tei losclerosis 
irregular tortuosity of the vessels, ii reg- 
ularity of the lumen, wndemng of the 
light reflex apparent compiession of 
veins wdiere ciossed b) aitenes 

2 Changes due to contraction of small ves- 
sels m the course of the later stages of 
essential hypertension a few small ir- 
legular hemoirhages and an occasional 
cotton wool patch 

3 Changes due to obstruction of a large 
branch of the central vein hemorihages 
of all sizes in a sector of the fundus 

4 Changes due to episodal arteriospastic 
retinopathy m the course of the later 
stages of essential hypertension edema 
of the retina and of the optic disk, cot- 
ton w^ool patches, other exudates and 
hemoirhages of all shapes and sizes 

III Changes found only in some cases of severe 

diabetic retinitis 

1 Large, massive hemorrhages in the ret- 
ina and m the vitreous 

2 Proliferation of numerous new vessels 
with connective tissue formation m the 
retina and in the vitreous 

these various hemorrhages and exudates seen 
in the fundus of the eye present the first problem, 
that of diagnosis What constitutes diabetic 
retinitis, or retinopathy proper^ It is obvious 

Read at a meeting of the Clinical Society of Ophthal- 
mologj’^, New York, March 5, 1945 


rhages and exudates secondaiy to them which 
I have placed in group II cannot be due to dia- 
betes Aging and arteriosclerosis of the retinal 
\ essels occui in advanced age in nondiabetic per- 
sons Contractions of small \ essels, obstruction 
of vascular blanches and episodal arteriospastic 
retinopathy occur m the later stages of essential 
hypertension in persons without diabetes The 
hemoiihages and exudates wdiich are the lesult 
of such changes aie, therefoic, not due to the 
diabetes How'cver, diabetes is foremost a dis- 
ease of middle and advancing age and so is 
essential hypertension and both diseases are of 
frequent occurrence It is natural, therefore, for 
these vascular changes and their consequences to 
occur in the course of diabetes, but there is 
not necessaiily any' causal i elation between such 
changes and the diabetes Moreover, these 
changes do not occm m young diabetic patients 
w'ho do not have essential hypertension and do 
not show' aging and arleiiosclerosis of the retinal 
A essels The only problem that these vascular 
changes present in relation to diabetes is the 
lelative frequency' of then occurience in diabetic 
and 111 nondiabetic peisons I know of no satis- 
factoiy' statistics which give the relative frequen- 
cies of arteiial hypei tension, aging and arterio- 
sclerosis of the retinal vessels, contractions of 
small vessels, obstruction of branches of the 
letinal vessels and episodal arteriospastic retinitis 
m the various age groups of diabetic and of 
nondiabetic, persons Such statistics, if they are 
to have any value, will have to include large 
gioups of cases and will have to consider the 
various degrees of severity of the diabetes and 
Its duration, and a number of other factors So 
far no such statistics are available 

Dmbehc Refimtis o; Retinopathy — With the 
elimination of the vascular changes, there are 
left the hemorrhages and exudates m group I 

(1) small, round and irregulai hemorrhages, 

(2) sharply defined, white exudates m the deeper 
layers of the retina, and (3) yellowish white, 
glistening deposits 

The hemorrhages are situated mainly m the 
area between the upper and the lower temporal 
vessels of the retina and m the region surround- 
ing the optic nerve head and may extend to the 
187 
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penphery jNIost of these hemorrhages are small, 
round and deeply situated, but superficial radial 
and irregular hemorrhages are also seen The 
exudates are small and white, with sharp mar- 
gins They are discrete or confluent, forming 
all kinds of figuies, including circinate ones 
They are situated in the deep layers of the retina 
behind the retinal vessels Their pathologic sub- 
stratum IS a deposit of hj^alin mixed with lipid 
The glistening, yellowish white exudates vary in 
size from a pinpoint to large iriegular masses 
and are due to accumulations of cholesterol 
The small, round and deep hemorrhages con- 
stitute the most characteristic feature of diabetic 
retinitis They do not stand in any relation to 
the complicating vascular changes of group II 
\ In their characteristic form they occur only in 
diabetes, and in no other disease that I know of 
When these hemorrhages are seen in the fundus 
of the eye, diabetes can be assumed to be present 
m practically every case When the small white 
exudates and the glistening deposits are also 
seen, the complete picture of diabetic retinitis is 
present This characteristic picture does not 
occur m any other disease It is found not only 
in middle-aged and elderly but in young diabetic 
patients and may be present without any com- 
plicating vascular changes In the discussion 
following the presentation of this subject by Dr 
Sanford Gifford before the New York Diabetic 
Association in 1943, one of the speakers said 
that “retinal hemorrhages are found in some 
persons who are perfectly normal m every other 
1 espect ’ This is not so Retinal hemorrhages 
are always pathologic, and small, deep and round 
hemorrhages are found only with diabetes The 
relative frequency with which they are found in 
diabetic persons varies with the different inves- 
tigators Waite and Beetham ^ found deep retinal 
hemorrhages in 18 per cent of 3,915 visible fundi 
The percentage varied with the duration of the 
diabetes, from 5 7, when the duration was only 
one year, to 58 9, when the duration was over 
fifteen years I venture to state that tlie fre- 
quency would be still higher were the tiny hem- 
orrhages more diligently sought for As a fea- 
ture of diabetes the ophthalmoscopic picture is 
of importance, for it is at times found on routine 
examination Avhen the hyperglycemia is still 
below the thieshold level for the excretion of 
dextrose in the urine 

Scz'eic Retinal Complications — I have placed 
the changes rvhich complicate some cases of dia- 
betic retinitis in group III First of these are 

1 Waite, J H, and Beetham, W P The Visual 
Mechanism in Diabetes !Melhtus, New England J Med 
212 367 (Feb 28) , 429 (March 7) 1935 


the 1 etinal and preretinal large, and even massive, 
hemorrhages, which occui repeatedly and lup- 
ture into the vitreous They do not occur in 
all cases of typical diabetic retinitis but appear 
T)nly in a limited number Such hemoirhages 
quickly destroy vision They are difficult of 
absorption, and they are sometimes leplaced by 
retinitis prohferans Such hemorrhages arouse 
the suspicion that diabetes is present, even when 
they do not allow a good view of the fundus 
They nullify the good results of a cataract ex- 
traction properly performed 

The second complication appears only in a 
small number of cases of diabetes, but it occurs 
only in this disease and is characteristic of it 
There are seen in the fundus numerous fine, 
newly formed vessels covered by a thin, delicate,-^ 
veil-hke connective tissue The vessels, with 
their covering of connective tissue, project into 
the vitreous in brushhke form or intertwined in 
various configurations In a case seen at the 
New York Eye and Ear Infirmary the veil of 
tissue projected into the vitreous for about 8 D 
and contained within its meshes a fine network 
of vessels This formation of new vessels and 
connective tissue occurs without massive hemor- 
rhages into the vitreous and differs in appear- 
ance from the proliferating connective tissue 
which follows the partial absorption of a hemor- 
rhage m the vitreous Although a number of 
such cases have been seen at the New York Eje 
and Ear Infirmary, their occurrence is not fre- 
quent Hanum’s “ article contains excellent col- 
ored illustrations, and in Klien's ® there are 
photographs and drawings showing the develop- 
ment of these vessels and their connective tissue 
support 


PATHOGENESIS OF DIABETIC RETINITIS 


The second problem of diabetic retinitis is that 
of the pathogenesis of the small round hemor- < 
rhages, of the exudates, of the massive hemor- 
rhages which rupture into the vitreous and of the 
new formation of vessels The pathogenesis o 
the exudates is perhaps the easiest to explain 
Deposits of hyalin and lipid occur in any tissue 
which suffers from insufficient nutrition and in- 
adequate oxygen supply Such a condition must 
pj-gggnt in the retina in the areas where the 
exudates are found Primarily the concern is 
with the small, deeply situated, round and irreg- 
ular hemorrhages There is no doubt that these 
hemorrhages occur bv diapedesis through the 


2 Hanum, S Diabetic ReUnitis, Acta ophth , 1938 

P 16, P 3 1 1 

3 Klien B A Retinitis Prohferans Clinical and 

itologic Studies, Arch Ophth 20 427 (Sept ) I93S 
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walls of the capillanes The qvieslion is What 
IS there in diabetes which causes small hemoi- 
ihages by diapedesis into the letinal tissue^ 

Theie are certain well defined piinciples in 
pathology concerning the passage of blood 
through the capillaiy ^^all When, foi any lea- 
son, the capillaries are dilated, with a conti ac- 
tion or lelative nan owing of the aitei}’’ above, 
theie IS slowing of the blood flow in the capil- 
laiies, a condition of piestasis The capillar}’- 
uall becomes soft, openings foim in it uhich 
peimit the passage of red blood coipuscles, and 
these openings then close Small hemorrhages 
in the letina, such as are typical of diabetic 
retinitis, can occur only in this mannei That 
there is in the retina a chionic prestatic condi- 
iJ:ion, with slowing of the ciiculation in the capil- 
laries, IS also shown by the hyalin and lipids, 
which indicate a distuibed nutrition of the retinal 
tissue The question then is What is there 
in diabetes which causes a piestatic condition in 
the capillaries of the retina with resulting small 
hemorrhages ^ 

There are a number of elements m the occur- 
rence of the small hemorrhages of diabetic 
retinitis which must be kept in mind They occur 
in >oung, as well as m middle-aged and old, 
persons They have no relation to the vascular 
changes enumerated in group II They occur 
^ uith severe diabetes, as well as uith the mild 
form In fact, they occur frequently with long- 
standing mild diabetes, and they aie at times dis- 
covered before the presence of glycosuria is 
known to the patient If, therefore, one is to 
relate the prestatic condition of the retinal 
capillaries to the diabetes, it is the mild foim of 
diabetes which one must consider — the moderate 
hyperglycemia, with slight secondary nutritional 
changes and without the terrific depletion of 
carbohydrate in the liver which results in secon- 
dary metabolic changes How does a patient with 
such a mild form of diabetes differ from a normal 
person ? 

As I understand it, diabetes is a condition in 
which the organism is unable to maintain the 
normal blood sugar level, which is appioximately 
80 to 90 mg per hundred cubic centimeters If 
the maximum upper limit of normal is considered 
as about 1 10 mg , a continuous blood sugai level 
above this value, say from 130 to 160 mg , with or 
vithout glycosuria, constitutes mild diabeles In 
a case of diabetes of this type, the lability of the 
blood sugar level is greatei than normal, and 
the dextrose tolerance curve after the ingestion of 
carbohydrates is characteristic of diabetes It is 
m such a case that the t} pical small hemorrhages 
are likely to occur It must be remembered 


that m such a case, befoie the diabetes is even 
accidentally discoteied, many yeais have passed, 
uith the level of dextiose in the blood using only 
giadually to 120, 140, 150 and 160 mg pei 
luindied cubic centiineteis, until eventually 
glycosuiia is noted A patient with such a model - 
ate degiee of h} perglycemia differs in no inannei 
from a nondiahetic person save in the lessened 
ability to legulate the blood sugai level It is, 
theiefoie, m my opinion, the continuous moder- 
ate hyperglycemia lasting ovei }eais which 
stands in some causal i elation to the production 
of a piestatic state in the capillanes with the le- 
sultuig small henioirhages Ihis is as far as I 
can go in attempting to explain the pathogenesis 
of diabetic letmitis And this is as far as any one 
can go unless*one w ould rather assume as a cause 
of the hemorihages the piesence of toxic sub- 
stances w’hich cannot be found oi a deficiency of 
unknown vitamins, wdiich so far have not been 
discoveied, or attribute the hemonhages to some 
of the \asculai conditions mentioned in group II, 
w'hich obviously have nothing to do with the 
typical liemorrhages of diabetic retinitis 

The attempt to i elate causally the continuous 
moderate hyperglycemia to the hemorrhages of 
diabetic retinitis does not, of couise, solve the 
whole pioblem of the pathogenesis of diabetic 
letmitis Just how’ the hypei glycemia pioduces 
the piestatic condition in the capillaries of the 
letina I do not know' Theie also remains the 
question why the hemoirhages are not found 
in every case of diabetes, although they are piob- 
ably piesent more fiequently than any statistics 
indicate 

On the supposition that the hypei glycemia is 
the lesponsible factor, the massive hemorrhages 
w'hich rupture into the vitreous can be assumed 
to be due to an aggravated form of piestasis But 
why such an aggravated foim occurs in only a 
limited number of cases of diabetic retinitis I do 
not know' 

There still remains the necessity of explaining 
the occurrence of the new'ly foimed vessels in 
some cases of diabetic retinitis I know of no 
satisfactory explanation, unless perhaps the 
slowing of the circulation in a large number of 
capillaries at one time and in one area supplies 
the stimulus for the formation of new vessels 

TREATMENT OF DIABETIC RETINITIS 

The third problem of diabetic retinitis is that 
of treatment I know of no means which will pre- 
vent the occurrence of retinal hemorrhages in 
cases of diabetes or cause them to disappear when 
they have occurred Usually the ophthalmologist 
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advises that the patient submit to a careful regi- 
men of diet and insulin prescribed by his attend- 
ing physician Most ophthalmologists feel that 
the blood sugar should be kept as close to the 
normal level as possible However, it is doubtful 
whether it is possible by any means to keep the 
blood sugar of any diabetic patient at the normal 
level of 80 to 90, or even 100 mg per hundred 
cubic centimeters Most physicians are quite 
satisfied when the blood sugar can be kept at 
about 130 to 150 mg This level represents still 
a continuous mild hyperglycemia, just the con- 
dition which I think is responsible for the pre- 
static condition in the capillaries of the retina, 
vith the resulting hemorrhages 

SUMMARY 

Diabetic retinitis, or retinopathy, is an easily 
recognizable ophthalmoscopic entity character- 
ized by small, round and irregular hemorrhages , 
sharply defined, white exudates in the deeper 
layers of the retina due to hyalin and lipids, and 
yellowish white, glistening exudates, due to 
deposits of cholesterol 


The ophthalmoscopic picture is at times com- 
plicated by changes in the retinal vessels and 
their consequences, such as aging, arteriosclero- 
sis. contraction of small vessels, obstruction of a 
venous branch and episodal arteriospastic retin- 
opathy There is no causal relation between these 
changes and those of diabetic retinitis 

Some of the cases of severe diabetic retinitis 
are characterized by large retinal hemorrhages 
which rupture into the vitreous A few cases 
are also characterized by the proliferation in the 
retina and the vitreous of newly formed vessels 
which are covered by a connective tissue layer 
This form of retinitis prohferans differs in its 
appearance and its genesis from the retinitis pro- 
hfeians following the partial absorption of 
hemorrhage in the vitreous 

It is my opinion that in its pathogenesis dia- 
betic retinitis stands in close relation to the 
continuous hyperglycemia which is in all proba- 
biht} responsible for the condition in the capil- 
laries resulting in hemorrhages 

239 Central Park West 



REVALUATION OF HERBERT’S FLAP OPERATION FOR GLAUCOMA 
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Lieutenant Colonel FI Heibeit ^ of the Indian 
Medical Service contiibuted many splendid 
articles on the surgical treatment of glaucoma 
from 1903 to 1934 Like most ophthalmic sur- 
geons of his day, he expressed himself in posi- 
tive terms, stating at each writing that he had 
found a final solution for the treatment of glau- 
coma A renew of his contributions indicates 
that he discarded one discovery for another, 
leanng the reviewer with the impression that 
his accumulated experience compelled him to 
change his technic He was one of the early 
pioneers advocating the use of the ins inclusion 
operation But one of the outstanding metliods 
which he so colorfully desciibed as a future cuie 
for glaucoma seems to have been abandoned in 
favor of more popular methods 

It is my purpose to rededicate his well know n 
trapdoor or flap operation devised initially foi 



Fjg 1 — A narrow Graefe knife 


absolute glaucoma In the Transactions of the 
Ophthalmologicel Society of the United King- 
dom, of 1907 and 1910, Herbert described a rec- 
tangular trapdoor operation having as its basic 
principle the drainage of fluid from the inteiior 
of the eyeball through an opening in the sclera, 
in the anterior segment, to the subconjunctival 
space Using a narrow Graefe knife (fig 1), 
^ he made an incision in the sclera 2 mm long 
and about 1 5 mm from the corneal margin in 
the lower outer quadrant of the globe (fig 2) 
From the two ends of this small incision, twm 
shorter forward cuts were made to the limbus 
by turning the edge of the same narrow blade 
forw^ard and sawing carefully to avoid punctur- 
ing the ins, in the emptied anteiior chamber 
He thus created a small rectangular flap or 

Read at the meeting of the College of Physicians, 
Philadelphia, Section on Ophthalmology, March IS, 1945 

1 Herbert, H Tr Ophth Soc U Kingdom 23. 
324, 1903 , 39 220, 1919 , 41 239, 1921 , Ophthalmoscope 
5 292, 1907, 9 76, 1911, 11 398, 1913, Brit J Ophth 
4 216 and 550, 1920 , 5-183 and 417, 1921 , 14 433, 1930, 
18-142, 1934 


tongue of corneoscleral tissue, winch was cut 
subconjunctivally with its base at the limbus 
(fig 5) At a later period, Herbeit repeated 
this operation in the upper outer quadrant of 
the eye (fig 6) In a latei report he moved 
the sclerotomy opening to the midline (fig 4) 
In his various reports, one is impressed by 
the many changes in the technic of performing 
this simple opeiation For those who are in- 



c 

Fig 2 — ^The earlier operation, a, conjunctival punc- 
ture 



^ B 


Fig Z—A, Syms iridectomy knife, B, Taylor’s cata- 
ract knife, modified 

terested m historical aspects, I refer to the 
original articles 

Regardless of the instruments used (fig 3) 
and the delicate technic involved, there stands 
out conspicuously the underlying principle of 
the operation, namely the utilization of the 
trapdoor in the sclera w>’hich would seive as a 
continuous but slow drainage ditch siphoning 
the aqueous from the antenoi chamber to the 
outside of the eye, under the conjunctiva 
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Colonel Herbert lepoits the result of his trap- 
door operation on eves already blinded by glau- 
coma He claimed that he obtained good results 
m 5 cases out of 7 

Reading between the lines of his leports, 1 
must deduce that he was satisfied witli the teim 
good result when he secured a reduction in the 
tension in absolute glaucoma without restoia- 
tion of vision He expressed the thought that 
the principle of the trapdoor operation might 
well be applied in the operation for primary 
glaucoma It was this expression of opinion, 



c 


Fig 4 — The “small flap” operation, a, conjunctival 
puncture 



Fig 5 — ^\^arious conjunctival incisions for Herbert’s 
sclerotomy- 

coupled with the rational hypothesis underlying 
the principle of this operation, that enticed me 
to pick up the threads where he left off 

I, too, like Herbert, operated in 7 cases in 
which the eyes were blinded by glaucoma, 2 of 
them secondary glaucoma, resulting from long- 
standing uveitis, and the remaining 5 primary 
glaucoma m the final stages of absolutism 

A MODIFIED TECHNIC OF TRAFDOOR OPERATION 
rOR ABSOLUTE GLAUCOMA 

The technic is described as follovs An inci- 
sion IS made in the conjunctiva 8 mm from the 
limbus The conjunctiva is dissected in the 


same mannei as when preparing for an Elliot 
trephine Just 2 mm below this point of inci- 
sion, a scleral cut is made with a Graefe knife 
at least 4 mm in length The site of this incision 
need not be exactly at 12 o'clock but in a selected 
aiea where the anterior perforating ciliary ves- 
sels are least prominent If the episcleral vessels 
cannot be avoided, then they must be sacrificed 
for the sake of the scleral incision Several 
determined movements of the cataract knife may 
be necessary before the sclera is perforated One 
need not fear the result of cutting the uveal 
elements beneath the sclera Should they be 
cut inadvertently, no haim will result At one 
end of the scleral incision, a blade of a sharp 
pointed scissors is entered between the sclera 
and the uveal coat while the other blade is on / 
the sclera A cut is made 2 to 3 mm towaid' 
the cornea at an angle of 90 degrees A similar 
cut IS made at the opposite end of the scleral 
incision The eye being under tension, there is 
an immediate prolapse of black uveal tissue A 
spatula IS then placed into the eyeball through 



the trapdoor opening and directed toward the 
anterior chamber in exactly the same manner 
as a cyclodialysis While the spatula is still in 
position It may be sufficiently depressed to allow 
escape of aqueous thiough the trapdooi Fol 
lowing the removal of the spatula the conjunc- 
tival wound is closed by a continuous silk suture 

Instead of making a single trapdoor, a double 
sclerotomy may be performed, one in the upper ^ 
nasal aspect and the second in the upper temporal \ 
aspect Such a double opening is desirable m 
glaucoma m which the intraocular tension is 
very high and is attended by excruciating pain 
The single trapdoor may be reserved for those 
cases in which light perception has been re- 
tained, and there exists hope of obtaining some 
restoration of vision, even though it be ver} 
slight 

I shall here report 2 cases in which the opera- 
tion was used and rvhich are very impressive 

report or c\SEs ^ 

C\sE 1 R B , a ivoman aged 25, in 1940 had papillitis 

of the left e^e from which she presumably recorered 
In 1941, examination reiealed a postpapillitic optic 
atrophy of the same eye In Januarj 1944, she con- 
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suited me because of pain in the left eje with gradual 
loss of \ision The mtiaocular tension of both ejes 
was 40 — , visual aciiitj m the right eye was 5/5, and 
of the left eye, questionable light perception There 
were the usual signs of chronic congestive glaucoma of 
the inflamed left eye uith exacerbations of acute symp- 
toms and glaucoma of the right eye %Mth good vision, 
^\lth clianges in the fields characteristic of glaucoma 

Under nuotics, the tension of the right, seeing eye was 
reduced to 21 5 In the left, blind eye the tension was 
47, light perception was lost With the development 
of absolute glaucoma m the left eye, pain became un- 
beaiable The patient refused enucleation A double 
Heibert operation was performed on April 3, 1944, one 
on the temporal and one on the nasal portion of the 
globe associated with cyclodialysis There was com- 
plete cessation of pain, and tlie tension dropped to 15 

Case 2 — E B , a woman aged 49, in 1939 consulted 
me because of anterior uveitis of the left eje associated 
^ with pain and an intraocular tension of 35 Visual acuity 
was light perception The tension of the fellow ej e was 
19, the visual acuity being 5/30 corrected by glasses 
to 5/9 She claimed that eleven operations had been 
performed on the sightless eye by the late Dr L 
Webster Fox over a period of j’cars, temporary relief 
being obtained after each operation 



Fig 7 — Trapdoor operation for absolute glaucoma 
The sclerotomy is shaped like a staple, as shown in the 
artist’s conception portrayed m the illustration 


A Herbert flap operation was performed Dec 13, 
1939 on the left, blind eye at a point 8 mm from the 
limbus close to the insertion of the superior rectus 
muscle A large trapdoor was made measuring 6 mm 
horizontally and 4 mm in a vertical direction at the 
extreme ends of the scleral incision There was thus 
produced a U-shaped opening m the sclera through 
w'hich uveal tissue extruded The conjunctiva was closed 
in the usual manner over the trapdoor The tension was 
gradually reduced, the last on record being 17 in the 
left affected eye on Dec 8, 1944 The visual acuity 
with a minus 65 lens w'as 5/30 An area of chorio- 
retinal atrophy in the inferior temporal quadrant was 
noted 

In this instance, the Herbert operation suc- 
ceeded in establishing a point of drainage 
between the uveal coat of the eye and the sub- 
conjunctival space It IS now known that the 
patient had an acute localized choioiditis asso- 
ciated with secondary glaucoma It is also now 
known that the Herbeit operation established 
an avenue of escape for accumulated fluids from 
the postenoi segment of the eyeball 

I am piesentmg also a photograph (fig 7) oi 
the eyes of a patient w^ho refused surgical intei- 


veution foi chioiuc congestive glaucoma Only 
when he became totally blind, and the light eye 
became painful did he submit to surgical pio- 
ceduie A Heibeit opeiation was peifoimed 
on the light eye which still had light peiception 
He now has light peiception with maiked le- 
duction in mtraoculai piessuie, the lecoid of 
No\ 14, 1944 being light eye, tension 25, left 
eye, not opeiated on, 41 

CONCLUSIONS ON HERBERT OPERATION 

I am satisfied that enucleation should be pei- 
foimed on all painful blind eyes associated with 
inci eased mtiaocular piessuie Theie aie cir- 
cumstances m which the patient does not agiee 
to suigical removal On!} in those instances m 
which blindness lesults from chionic uveitis or 
as a lesult of a pnmaiy glaucoma do I believe 
that the Herbei I operation should be pei formed 
to lelieve pain and to satisfy the patient’s wdiim 
of retaining a dead eyeball 

POSSIBILITIES or Herbert’s flap operation 

Heibeit pioposed that the trapdoor operation 
may be effective in all cases of primary glau- 
coma That was m 1910 In later publications, 
1920 and 1921, he reported that he and his 
associates perfoimed the scleiotomy for piimaiy 
and secondary glaucomas as it w^as introduced 
m 1907 He concluded that the sclerotomy %vas 
valuable wdien miotics failed to hold the tension 
In 1934, .he lepoited a seiies of ins inclusion 
operations, indicating that the anterior sclerot- 
omy had failed to seive his puipose m all cases 

I believe, however, that Herbert w'as persuaded 
by the popularity of ins inclusion operations. 
In reviewing the various types of operations 
for glaucoma,, principally the primary type, I 
find that Herbert did make an extremely im- 
portant contribution in the small flap operation 
I am speaking, however, of the principle under- 
lying the operation rather than of the surgical 
procedure itself I find that this principle may 
be furthei modified by moving the area of 
sclerotomy to a point corresponding to and be- 
yond that space in the sclera ’covering the ciliary 
body 

At present, the common location for operation 
for glaucoma is limited to the corneoscleral mar- 
gin at a point w^here the canal of Schlemm has 
already been occluded and at the point where 
sei lous accidents occur by the operation itself 

If one were to accept the theory that acute 
and chronic congestive glaucoma are attended 
by enlargement of the ciliary body and a swelling 
of the entire choroid coat, then one must also 
accept the hypothesis that the pathologic process 
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m the anterior segment of the eye in the region 
of the canal of Schlemm, with all its implied 
connections of iridocorneal disease, and the gen- 
eral advancing of all the ocula,r tissues forward 
are the result of the increased fluid content of 
the vitreous chamber segment 

If, again, the origin of acute glaucoma is in 
the vitreous chamber segment, it seems equally 
logical that the new exit of fluids should be 
made in the silent portion of the eyeball, rather 
than at the corneal margin 

The same holds true for chronic simple glau- 
coma which has as its basic pathologic condi- 
tions arteriosclerosis and fibrosis of the tissues 
of the eyeball If one holds to the theory that 
the canal of Schlemm is so sclerosed and fibrotic 
that it IS no longer an exit for fluids then it is 
likewise true that the new exit for these fluids 
should not be in the obstructed angle but in the 
silent areas of the eyeball 

Herbert originally made his anterior sclerot- 
omy 1 5 mm from the limbus Later, he agreed 
to advance it to 2, 3 and 4 mm My contribu- 
tion to the Herbert operation is a further shift- 
ing of the exit in the sclera 4 to 8 mm from 
the limbus, producing a trapdoor in the region 
of the eye corresponding to the location of the 
ciliary body and immediately beyond, where the 
fluids are excreted and where they may be 


evacuated at their source This area is approx- 
imately 6 mm from the limbus It is my opinion 
that the Herbert operation can be reenforced in 
value if performed at a new location situated 
away from the dangerous area of the eye which 
has already been damaged by increased pressure 
The operation can be performed without serious 
trauma and certainly without the complications 
common to the trephine, inclusion operations 
and basal iridectomy The trapdoor is not a 
fistulous opening It is closed with a layer of 
uveal tissue which is noted as a black U-shaped 
area beneath the conjunctiva This uveal tissue 
acts like spongy weather stripping through which 
fluids are exchanged between the inside and the 
outside of the eyeball It serves as a wick just 
as in the iris inclusion operations The opera--'' 
tions can be repeated at different locations should 
ocular tension return 

Of course my experience is limited to 2 cases 
of uveitis and to’ 5 of absolute glaucoma Until 
I have been able to report convincingly on the 
trapdoor operations in early primary glaucoma, 

I must hold my judgment in abeyance How- 
ever, ideas must precede performance I am 
presenting Herbert’s principle of the trapdoor 
operation, some distance away from the corneo- 
scleral margin, as an idea for future guidance 
in the surgical treatment of primary glaucoma 
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Studies by Struble and Bellows ^ and Leopold 
and LaMotte- on the penetiation of penicillm 
into the eye after topical and systemic use were 
carried out with commercial preparations, and 
the concentiations obtained m -vanous parts ui 
the eye were expressed in Oxford units A 
direct comparison of their results and those pub- 
lished by this laboratory ® is not possible, since 
in our experiments a relatively crude prepara- 
tion of penicillin was applied The strain of 
Penicillium notatum used was grown m the 
medical department of the Presbyterian Hospital 
under the supervision of Dr Gladys Hobby and 
extracted in the laboratory of Dr Kail Meyer, 
of the Department of Ophthalmology, titration 
according to the Oxford method was not done 
In the same study, the penicillin activity in the 
aqueous and vitreous fluids was determined by 
means of the Fleming dilution method, and the 
concentiations were given in raicrograms of 
• penicillin per cubic centimeter Although the 
results clarified the relation of the three types 
of topical application in the rabbit’s eye, it was 
thought advisable to repeat and to extend several 
senes of experiments using solutions of com- 
mercial salts and to estimate the penicillin activity 
of the ocular fluids by the Oxford cup method 
and the Fleming dilution technic, and that of the 
tissues of the eye by the Oxfoi d cup method The 

This study was supported by the Knapp Memorial 
Foundation 

r From the Department of Ophthalmology, Columbia 
University College of Physicians and Surgeons, and the 
Institute of Ophthalmology, Presbyterian Hospital 
The penicillin for these experiments was released by 
the Committee on Therapeutics and Other Agents, 
Division of Medical Sciences, National Research Coun- 
cil Preparations from two large pharmaceutical com- 

1 (a) Struble, G C , and Bellows, J G Studies 
on the Distribution of Penicillin in the Eye and Its 
Clinical Application, JAMA 125 685 (July 8) 1944 
(5) Bellows, J G Penicillin Therapy m Ophthal- 
mology, Am J Ophth 27 1206 (Nov ) 1944 

2 Leopold, I H , and LaMotte, W O , Jr Pene- 
tration of Penicillin in Rabbit Eyes with Normal, In- 
* flamed and Abraded Corneas, Arch Ophth 33 43 (Jan ) 
1945 

3 von Sallmann, L , and Meyer, K Penetration of 
Penicillin into the Eye, Arch Ophth 31 1 (Jan ) 1944 


determinations of penicillin in the latter tissues 
were made m conformity with the work of Stru- 
ble and Bellows Three local methods, designed 
to introduce compai atively high concentrations of 
drugs m tioe uril.enoT segmtmt oi tVie eye, ■were 
tested on rabbits and the results compared sub- 
conjunctival injection, iontophoresis and the 
application of cotton packs salinated with a solu- 
tion of penicillin The penetration of penicillin 
into the human eye after two types of topical 
application was estimated in several suitable cases 
to procure information on the extent to which 
the results of experiments on rabbits are appli- 
cable to the human eye 

SUBCONJUNCTIVAL INJECTION 

Technic — One-half cubic centimeter of a solution of 
commercial sodium penicillin containing 5,000 Oxford 
units of penicillin per cubic centimeter was injected 
subconjunctivally After local anesthesia with 0 1 per 
cent nupercaine hydrochloride, half the amount was in- 
jected beneath the upper part of the bulbar conjunctiva 
and the remainder beneath the lower part One, two, 
four and six hours later, aqueous and vitreous fluids 
were withdrawn , the cornea and the ms with the ciliary 
body were dissected at the one, two and four hour 
intervals The amount of pemcillm in the aqueous was 
generally determined in appropnate dilutions by means 
of the Oxford cup and Fleming dilution methods The 
cornea and the ins with the ciliary body were weighed 
and ground with ignited quartz sand and a phosphate 
buffer solution (/>n, 6 7 to 7 0) which was also used 
for the washing of the mortars, pestles and weighing 
bottles The extracts and washings were combined in 
a centrifuge tube and diluted to twenty times the weight 
of the lespcctive tissue The tubes were centrifuged, 
and quadruplicate samples of the supernatant fluid were 
used for the determination of penicillin by the Oxford 
cup method Whenever possible, the samples were kept 
on ice during the various steps of processing Each 
experiment w^as repeated three to eight times 

Results —The subcoujutictwiil oi 

fluid was commonly yellow one hour after the 
injection At this lime the amount of penicillin 
m the aqueous (table 1) vaiied from 0 75 to 1 0 
Oxfoi d unit per cubic centimeter as determined 
by the dilution method and from 0 68 to 14 
Oxford units per cubic centimeter as determined 
by the cup method The averages for the two 
types of determination were in close agreement 
0 91 and 0 93 Oxford unit, respectively, per 
195 
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cubic centimeter The vitreous fluid exhibited 
a slight degree of penicillin activity in 1 of 5 
instances The figures for the cornea are given 
in Oxford units per gram wet weight The peni- 
cillin content of the individual corneas ranged 
fiom 6 to 12 per cent of the average given in 
the table for 1 Gm wet weight The quantity 
of penicillin in the corneas varied from 32 8 to 
75 5 Oxford units, with an average of 53 2 
Oxford units, per gram wet weight The ins 
with the ciliary body also showed variations in 
penicillin content, that is, from 7 1 to 23 1 Ox- 

Table 1 — Concent] ation of Pemcilhn m the Aqueous, 
Cornea and Ins with Ciba}y Body Aftei Siihconjunc- 
hval Injection of 0 5 Cc of a Solution of Coni- 
inetctal Sodium Penicillin Containing 5,000 
Ovford Units of Penicillin per Cubic 
Centimeter 

Concentration, tJnits/Gm or Cc 

/ \ 

IHour 2 Hours 4 Hours 

* >, V, V 

Cup Dilution Cup Dilution Cup Dilution 
Method Method Method Method Method Method 


Aqueous 

0 68 

10 

104 

16 

05 


08 

08 

1 14 

04 

0 51 


14 

10 

07 

05 

02 


0 82 

08 

063 

0 0 

0 26 


0 75 0 2 

075 04 

02 

01 

01 


Average 

0 93 

0 91 0 88 

0 75 0 37 

Oomea 

75 5 

30 6 

Trace 


614 

67 6 

Trace 


431 

237 

Trace 


32 8 

27 8 

Trace 

Average 

53 2 

34 9 


Ins with 




Ciliary Body 

231 

Trace 

Trace 


12 6 

Trace 

Trace 


71 

Trace 

Trace 

Average 

14 3 




ford units, with an average of 14 3 Oxford units, 
per gram wet weight 

The bulging of the conjunctiva was but little 
decreased two hours after injection and was still 
marked at the four hour interval The quantity 
of penicillin in the aqueous, 0 88 Oxford unit 
per cubic centimeter, was slightly less after two 
hours than after one hour No measurable 
amount of penicillin was detected in the vitreous 
fluid In the second hour after the injection the 
cornea lost 30 per cent of the penicillin present 
after the first hour At this time the iris with the 
ciliarj body exhibited only traces of penicillin 
activity The decrease in the penicillin con- 
centration in the examined fluids and tis- 
sues continued in the period that followed , only 
traces ^vere found in the cornea after four hours 
and onl\ 1 of 6 samples of aqueous contained a 
detectable amount of penicillin after six hours 


Comment — h previous study on the penetia- 
tion of alkaloids ^ into the eye showed that com- 
paratively small quantities of salt solutions enter 
the aqueous aftei subconjunctival injection This 
observation appeared to be confirmed by the 
investigations of Struble and Bellows on sub- 
conjunctival injection of penicillin The con- 
centrations in the aqueous and m the ins with 
the ciliary body m the present study were similar 
to those given by Struble and Bellows, but there 
was considerable diffeience in the amounts of 
penicillin detei mined in corneal extracts The 
diversity may be explained by variations in the 
technic — ^that is, in the placing of the depot, in 
the amount of the solvent and in the time of 
sampling The vitreous demonstrated a trace 
of penicillin activity in 1 instance and none in 5/' 
instances, whereas Struble and Bellows reported 
the presence of 1 9 Oxford units per cubic centi- 
metei of vitreous fluid The value of this figure 
is uncertain in view of the authors' statement, 
“Caution must be exercised in interpreting 
results since the numbei of experiments per- 
formed was small ” From the present series of 
experiments on rabbits it can be concluded that 
the penicillin content of the cornea and the ins 
with the ciliary body is considerable, whereas the 
concentration in the aqueous is low and that in 
the vitreous negligible 

The conspicuous bulging of the conjunctiva ^ 
visible for four to six hours was apparently due 
to the accumulation of tissue fluid, since the con- 
centration of penicillin in the aqueous and tissue 
extiacts decreased steadily after the first hour 
There was no indication that any of the exam- 
ined fluids and tissues retained penicillin for 
more than six hours 

The solution of penicillin injected contained 
5,000 Oxford units per cubic centimeter It is 
questionable whether solutions of this strength 
can be employed subconjunctivally in the human 
eye without producing a severe reaction In 2 
patients a solution containing 2,000 Oxford units 
per cubic centimeter caused obvious discomfort 

IONTOPHORESIS 

Technic — Two solutions of commercial sodium peni- 
cillin containing 1,000 and 5,000 Oxford units per cubic 
centimeter, respectively, were prepared in a 0 9 per cent 
solution of sodium chloride The technic for ionto- 
phoresis was the same as that described in preiious 
articles®, that is, a galvanic current of 2 milliamperes 
was applied from the cathode for fi\e minutes with the 

4 ion Sallmann, L lontophoretic Introduction of 
Atropine and Scopolamine into the Rabbit Ev e. Arch 
Ophth 29 711 (May) 1943 

5 von Sallmann, L Penicillin and Sulfadianne m 
the Treatment of Experimental Intraocular Infection 
with Pneumococcus, Arch Ophth 30 426 (Oct ) 1943 
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c\e under local anesthesia using the corneal route 
Determination of the penicillin actniti of the ocular 
i^iids and tissue extracts was earned out with the same 
tithnic as that described in the experiments Mith sub- 
ciSijunctn-al injection and was extended to the lens 
Mter dissection, the lens was dipped in isotonic solution 
or sodium chloride to w^asli off adhering aqueous , it was 
then weighed, ground wutli quartz sand and diluted to 
four times its w'cight with buffer solution In the senes 
in which solutions containing 1,000 Oxlord units per 
cubic centimeter were applied, the determinations were 
confined to a one hour interval In the scries with a 
solution of 5,000 Oxford units per cubic centimeter, 
deternnnations were made one, four, six and eight hours 
atter iontophoresis 

Results — A single lontoplioielic application of 
the solutions containing 1,000 to 5,000 Oxford 


nietci the concentrations of penicillin in the 
aqueous weie gieath inci eased (table 2) Aftei 
one houi an at ei age of 19 2 Oxfoi d units pet 
cubic cenlimetei was determined by the dilution 
method , the cup method gave considerably low ei 
leadings, with an average of 99 Oxford units 
pel cubic centimeter Possible explanations foi 
the diflFerence in the results with the two 
methods will be given latei In the cornea 
the concenti ation \aried fiom 2016 to 357 5 
Oxfoi d units pel giam w'et weight The av'erage 
concenti ation in the ciliai} body was 65 9 Ox- 
foul units, wuth variations between 40 4 and 
85 4 Oxford units per gram wet weight The 


Tvble 2 — Coiiciiitiahoii of PcmalUn tn the Aqueous, Co.itco and Ins zvith Ciliaiy Bodv Ajta JoiUopIioi csts xmih 
a Sohtiion of Coinmcictal Soduiiii Pcuallm Coniaunnq ^,000 Oifoid Units of PunciUtn pci Cubic Ccntuncici 


tonentruUon, Lnlt'./Gm or Cp 


' 1 Hour 

^ 

t Hours 

-Aw 

e Hours 

X 

S Hours 

Cup Dilution 

Method Method 

Cup Dilution 

Vletliod Method 

Cup Dilution 

viethod Method 

Cup Dilution 

Method Method 


Vqvuous 

list 

19 2 

U4 

24 

0 48 


017 


912 

19 2 

1 8 

3 25 

0 40 


010 



scs 

19 2 

19 

3 23 

0 44 


0 07 



10 32 

19 2 

! 1 


033 


013 



on 

19 2 

» 7 


0 4! 



— — 






0 44 

0 44 









01 






• 



0 !T5 









05 



Vverage 

9 02 

19 2 

2 87 

2 97 

0 42 

0 35 

014 


Cornea 

357 5 


33 S 


104 0 


.. 



2410 


91 2 


153 1 


Truce 



2016 


110 7 


719 


— 





94 3 


701 







89 7 


20 0 









20 8 




Av erage 

26G7 


$8". 


7C 3 




Iris with Ciliarj Bodj 

854 


'J race 


Trace 




70 9 


Trace 


Trace 


.. 



40 4 


Trace 


Trace 


- 





29 8 


— 


■ 





21 1 


lYace 




Average 

05 9 










units per cubic centimetei did not cause damage 
of the corneal epithelium except for a tiansient 
^haze One hour after iontophoresis w'lth a solu- 
tion of 1,000 Oxford units per cubic centimetei, 
the average penicillin content of the aqueous 
foi 6 experiments was 3 3 Oxford units per cubic 
centimeter as determined by the dilution method 
and 2 2 Oxford units as determined by the 
Oxford cup method The aveiage concentration 
of penicillin m the extiact of the cornea was 103 5 
Oxford units per gram wet weight The extract 
of the ins with ciliary body had a concentration 
of 54 9 Oxford units pei gram wet weight in 1 
instance In 4 instances the twentyfold dilutions 
^ contained only traces of penicillin Neither the 
V itreous fluid nor the diluted lens extract showed 
anv penicillin activit) 

AVith the application of a solution of penicillin 
containing 5.000 Oxford units per cubic centi- 


undiluted vitreous fluid and the lens tissue 
diluted foui times its weight again did not con- 
tain measuiable amounts of penicillin 

Theie was a continuous decrease m the con- 
centration of peniciilm in the aqueous within the 
seven hours following the fiist determination 
The aveiage of 2 97 Oxford units per cubic 
centimeter detei mined aftei four hours was 
approximately one sixth of the amount deter- 
mined aftei one hour At the eight hour interval 
an average of 0 14 Oxfoi d unit per cubic centi- 
meter was estimated The depletion of the peni- 
cillin m the anterior part of the uvea was 
similar to that in the aqueous The corneal 
extract contained aftei fom hours about one 
third of that after one hour and slightly less 
after six hours A steep decline in the con- 
centration of penicillin m the cornea occurred 
aftei this time 
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Comment — The preparation of penicillin em- 
ployed in a previous study was found to cause 
consideiable damage in a concentiation of more 
than 2 5 mg per cubic centimeter ® , the damage 
maj have been due to the alcohol with which 
the free acid of penicillin was treated in the 
piocess of converting it to sodium penicillin 
The commercial sodium salt was toleiated by 
the labbit eye in an appioximate concentiation 
of 11 mg pel cubic centimeter when a single 
lontophoietic application was given “ The same 
concentiation ivas used in daily lontophoretic 


Oxford units 
percc aqueous 
35 ^ 


293 



Iontophoresis Subconjunctival Cotton pack 


Injection 

1,000 5,000 5,000 5,000 20,000 

Oxford units per cc 

Concentration of penicillin in the aqueous one hour 
after various methods of local application 

treatment of infections of the human eye without 
undue effect 


APPLICATION OF COTTON PACKS SATURATED 
WITH SOLUTIONS OF PENICILLIN 

Tcchmc — Small pieces of absorbent cotton were 
soaked with 0 1 cc of a solution of sodium penicillin 
Two concentrations, 5,000 and 20,000 Oxford units per 
cubic centimeter, w'ere emplojed The higher concen- 
trations were selected in conformity with the work of 
Struble and Bellow's,i“ who instilled solutions of similar 
strength Local anesthesia wms used to increase the 
permeabiliL of the cornea, and brief ether anesthesia 
w’as also emplojed to permit the insertion of two mat- 
tress sutures at the hd borders After the saturated 
cotton packs were placed in the lower fornix of the 
conjunctiva, the sutures were tied With the exception 

6 Higher concentrations were not used, in order to 
economize on the peniallin 


of one series, the sutures and cotton packs were removed 
after one hour The globes were enucleated at the end 
of one, four and six hours, respectively, and were rinsed 
with saline solution to remove penicillin remaining <^n 
the surface The subsequent technic was the same |as 
that described in the experiments w'lth subconjunctival 
injection In one series the packs were removed and 
the eyes enucleated after two hours MI experiments 
W'ere repeated three to nine times 

Results — One hour aftei the insertion of the 
cotton pack saturated with 0 1 cc of a solution 
containing 5,000 Oxfoid units per cubic 'centi- 
meter, the part of the conjunctiva with which it 
had been in contact was model ately edematous, 
no other change was noticeable The aveiage 
concentration of penicillin in the aqueous after 
one houi jvas 4 1 Oxfoid units per cubic centi- 
meter (figuie) The amount of penicillin deter- ^ 
mined m the cornea ranged from 260 5 to 401 9 
Oxford units, jvith an average of 347 2 Oxford 
units, per gram wet weight The penicillin con- 
tent of the ins with the ciliary body was also 
high, ranging from 69 9 to 100 6 Oxford units, 
with an average of 85 0 Oxford units, per gram 
wet weight 

When the packs were kept in the conjunctiva 
for two hours, a definite increase of penicillin 
activity was noted both in the aqueous and in 
the cornea, and the depletion in the ins with the 
ciliary body was almost complete Undiluted 
vitreous fluid did not show antibacterial activity 
at the intervals tested Determinations at longer 
intervals were not carried out 

Cotton packs saturated with 0 1 cc of a solu- 
tion containing 20,000 Oxford units of penicillin 
per cubic centimeter were applied for one hour 
The edema of the conjunctiva in these experi- 
ments was more pronounced than that described 
in the experiments with a solution containing 
5,000 Oxford units per cubic centimeter The 
conjunctiva, the subconjunctival tissue and the 
marginal area of the lower half of the cornea 
occasionally presented a yellow discoloration at' 
the one hour period In 2 instances there was 
a haziness of the lower segment of the cornea, 
probably due to slight displacement of the cotton 
pack The amounts of penicillin determined at 
this time were excessive and far surpassed the 
readings obtained after various types of applica- 
tion with weaker solutions As table 3 shows, 
the average concentration of jienicilhn in the 
aqueous was 29 3 Oxford units per cubic centi- 
meter as determined by the dilution method and 
23 7 Oxford units per cubic centimeter as deter- 
mined by the Oxford cup method 

The corneal extract contained penicillin m 
such unexpectedly high concentrations that the 
dilutions m the first 4 expenments were not great 
enough to assure reliable readings Later ex- 
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penments levealed an aveiage of 1,728 9 Oxfoid 
units, with values fiom 1,107 7 to 2,535 2 Ox- 
ford units, pel giam wet weight The extiacts 
of the ins with ciliaiy bod) also contained lela- 
ti\ely laige amounts of penicillin, langing from 
255 7 to 637 4 Oxfoid units, with an a\erage 
of 465 1 Oxfoid units, pei giam wet weight 

Table 3 — ConcmUahon of Pcmcdhn tn the Aqueous 
Cornea and Ins zvith Cdtaty Body dfte, Ahphca- 
tton of a Cotton Pack Satmated zeiih a Solution 
of Coinmci ctal Sod,Ui)i Pcnictlliii Contain- 
ing 20,000 Oxfoid Lints of Pcmalhn 
pc. Cubic Centtiuctei 

Concentration, Units/Gni or Cc 

— — - — — — , 

1 Hour 4 Hours G Hours 

' Cup Dilution Cup Dilution Cup Dilution 
Jlctliod Method Method Method Method Method 


Aqueous 

284 

30 6 

48 

2 4 

0 52 

05 

25 2 

30 2 

5 7 

32 

144 

10 


90 

89 

0 55 

OCi 

05 

025 


14 0 

17 8 

36 

2 5 

0 52 

05 


30 2 

40 0 






35 2 

40 0 







24 0 







24 0 







480 





Average 

23 7 

29 3 

3 7 

2 2 

0 75 

0 56 

Cornea 

1,107 7 


721 


40 7 



l.GGl? 


97 8 


512 



1,611 1 


991 


136 



2,535 2 




14 5 


Average 

1,728 9 


89 7 


30 2 


Ins with 





Trace 


Ciliary Body 

63 74 


315 



479 3 


504 


Trace 



628 4 


GO 7 


Trace 



414 0 







451 1 







234 7 







255 7 







599 4 






Average 

4G51 


499 





Despite the abundance of penicillin in various 
parts of the anterior segment, not more than a 
trace of it was found m the lens and none m the 
undiluted vitreous fluid Four hours later the 
aqueous had an average concentration of 2 2 
V (dilution method) and 3 7 (Oxford cup method) 
Oxford units per cubic centimeter The content 
of penicillin in the cornea diopped at this period 
to about one-twentieth, and that in the ins with 
the ciliary body to about one-tenth, the content 
after one hour Traces of penicillin were again 
found m the diluted lens extract, but no peni- 
cillin was detected in the undiluted vitreous 
fluid Depletion after six hours had advanced 
in the aqueous to an average of 0 56 (dilution 
method) and 0 75 (Oxford cup method) Ox- 
ford unit per cubic centimeter The corneal 
^ extract was estimated to contain at this time 
approximately 302 Oxford units of penicillin 
per gram wet weight, and the diluted extract 
of the ins with the ciliary body showed only 
tiaces of penicillin 


Commenf— Laige quantities of penicillm weie 
obtained m the aqueous, coinea and ms with 
cihaiy body when deteiminations wcie made 
immediately aftei the lemoval of the packs 
(20,000 units pel cubic cenlimetei) which had 
been m place foi one houi Idiese leadings 
greatly sui passed those of Stiuble and Bellows, 
who applied an excess of solution containing 
20,000 Oxfoid units of penicillin pei cubic centi- 
metei in the conjunctival sac of the labbit and 
clamped the lids foi a peiiod of thiity minutes 
to tinee houis The highest conccntiations 
which they tabulated weic as follows aqueous, 
15 Oxfoid units pei cubic centimetci , coinea, 
45 Oxfoid units pei giam wet weight, and nis 
with ciliaiy body, 35 Oxford units per gram 
wet weight Despite the high initial rallies 
achieved with the insertion of the packs, the 
depletion of penicillin was almost complete after 
SIX hours, as table 3 shows 

COMMENT ON EXPERIMENTAL INVESTIGATION" 

When a solution of penicillin containing 5,000' 
Oxfoid units per cubic centimeter was applied,, 
the lontophoretic administration resulted in the 
highest concentrations of penicillin in the 
aqueous fluid (figure) This amount of peni- 
cillin was obtained one hour after ionization 
for five minutes whereas after subconjunctival 
injection and* the insertion of the cotton pack 
the depots of penicillin remained in place for one 
hour The cornea and the ins with ciliary body 
contained more penicillin after application of the 
pack Although a dilution of the administered 
penicillin of course occurred, the subconjunc- 
tival fluid as well as the cotton pack were still 
yellow at the one hour interval 

The highest penicillin levels by far were ob- 
served after the cotton packs saturated with a 
solution containing 20,000 Oxford units per 
cubic centimeter were applied for one hour’' 
The aqueous contained approximately 50 per 
cent more penicillin than after iontophoresis 
with a solution of penicillin having 5,000 Oxford 
units per cubic centimeter, and the cornea and 
ins with ciliary body contained five to eight 
times as much 

None of the methods of topical application 
secured more than tiaces of penicillin in the 
vitreous fluid and the lens This observation 
strongly su ggests that neither iontophoresis 

7 N^ly, J c , and Cross, A G Penicillin Lamellae 
in Eye Conditions, Lancet 1 85 (Jan 20) 1945 These 
authors suggested the use of lamellas containing peni 
cillin in the eye The results of studies on the penetration 
of penicillin into tlie e>e from lamellas have not been 
reported 
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through the coinea nor the administi ation of 
cotton packs nor subconjunctival injection will 
be eftectne in treatment of deep infections of 
the lens oi vitreous Aftei a single lontophoretic 
application with a solution of penicillin con- 
taining 5 000 Oxford units per cubic centimeter 
a bacteiiostatic le\el of penicillin remained in 
the aqueous over a period of eight hours The 
giadient of depletion was steeper in the experi- 
ments \\ith cotton packs saturated with a solu- 
tion containing 20,000 Oxford units per cubic 
centimeter so that the concentration in the 
aqueous aftei four hours w^as approximately the 
same as that following lontophoi esis with a 
solution containing 5 000 Oxford units per cubic 
centimetei at the same interval 

The individual \alues within the single senes 
of experiments weie at considerable variance 
Anatomic difteiences in rabbits’ eyes and un- 
avoidable inaccuracies in the technic of applica- 
tion may explain in part the diveisity of the 
results Also relativeh inexact are the bioassaj 
methods applied In addition, the extraction 
and processing of the tissue fluids increase the 
limits of eiror fai be\ond those estimated b) 
Florey foi the cup method This does not ex- 
plain, howevei, the differences in several series 
an which the two types of jaemcillm determina- 
tions were made on the same sample of aqueous 
fluid The divergence was most striking in the 
senes in which a solution containing 5,000 Ox- 
ford units per cubic centimetei. was applied 
lontophoretically (table 2, columns 1 and 2) 
The measurements with the Oxford cup method 
were taken at the upper end of the standaid 
curve and are, fheiefore, less reliable than those 
obtained with the dilution method Another 
explanation is suggested by the experiments of 
Chow and McKee, ^ who showed that penicillin 
combined with serum albumin to torm a peni- 
cilhn-albumin complex that possessed antibiotic 
activitv It IS possible that the formation of 
such a complex in the aqueous which is rich 
in piotem after lontophoi esis interfered with 
the diffusion of the sample in the cup method 
More experiments are .planned however, to 
demonstrate whether this factoi accounts for 
the divergence of the comparable figures se- 
cured by the two methods of determination aftei 
iontophoresis 

PENETRATION OE PENICILLIN INTO THE AQUEOUS 
or HUMAN EYES 

Studies on the jienetration of sulfonamide 
drugs into the eje have demonstrated that the 

8 Chow , B F , and AIcKee, C At Crj stalline 
Pcmcillin and Human Plasma Proteins Science 101 67 
(Tan 19) 1945 


results derived from experiments on laboratoi) 
animals especially rabbits, can be applied to the 
human eye only with caution Rabbit expeii- 
ments were the basis foi all of the present and 
previous investigations cairied on in this labora- 
toiy, most of those of Bellows and Stiuble and 
those of Leopold and LaMotte concerning the 
penetration of penicillin into the eye It was 
advisable, therefore, to estimate the amount of 
penicillin in the aqueous of suitable human eyes 
after topical administration The examinations 
of aqueous were carried out on eyes which were 
to be enucleated Instillations and application 
of cotton packs were selected as being least dis- 
turbing to the patient 

Tcchmc — After local anesthesia with tetracaine, 4 
drops of a solution of commercial sodium penicillin con-^ 
taming 20,000 Oxford units of penicillin per cubic 
centimeter was instilled in 1 instance, and cotton packs 
saturated with 0 1 cc of a solution of penicillin of the 
same strength were placed in the lower fornix in 3 
instances The eyes were patched until the withdrawal 
of the aqueous one to tw'o hours later The aqueous 
was appropriatelj diluted with phosphate buffer, and the 
penicillin content was determined bj the Oxford method 

Results — The following obsei vatioiis were 
made 

Case 1 — L N , aged 46, had a lesion diagnosed as a 
small circumscribed malignant melanoma above the disk 
The anterior segment of the e\e was normal One and 
one-half hours after the insertion of the cotton pack 
the aqueous w as estimated to contain 2 3 Oxford units 
of penicillin per cubic centimeter 

Case 2 — M S,, aged SO, had a lesion diagnosed as a 
small malignant melanoma near the optic nerve The 
anterior segment was normal One hour after the in- 
sertion of the cotton pack no penicillin w'as detected 
in a fourfold dilution of the aqueous 

Case 3 — A G , aged 74, had a condition diagnosed 
as absolute glaucoma A flat scar was present in the 
limbus after an Elliot operation (1934) The globe 
showed marked circumcorneal injection and was hard 
(tension plus 3) The cornea was slightly hazy and the 
anterior chamber shallow’ One houi and fifteen minutes 
after insertion of the cotton pack, the aqueous was esti- 
mated to contain approximateh 9 Oxford units of peni- 
cillin per cubic centimeter 

Case 4 — F O, aged 17, had a condition diagnosed 
as endophthalmitis following a peiforating injury with 
an intraocular foreign bodv near the posterior pole of 
the globe The eye show'ed intensiv’e mixed injection, 
a cloudj’ cornea and a swollen and hyperemic ins 
Two hours after the instillation of penicillin, the aqueous 
W'as estimated to contain approximately 0 6 Oxford unit 
of penicillin per cubic centimetei 

Comment — Two observations on aqueous 
fluid from human eyes with noimal anterioi 
segments indicated that the values were moie 
erratic than those seemed in normal rabbit ejes 
The avi^erage amount of penicillin in the aqueous 
was approximately one twentieth of that detei- 
mined in rabbits The negative result in case 2 
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ma} ha\e been caused b> the leflex tearing due 
to the mechanical nutation 

The pathologic condition of the coinea pioh- 
ahly explains the lelatnely high concentration 
of penicillin in the aqueous of the glaucomatous^ 
eie (case 3) The single instillation of 4 drops* 
of a solution of penicillin containing 20 000 
Oxford units pei cubic centimetei howevei, 
pioduced m the inflamed eye in case 4 a concen- 
tration of penicillin which was onl) about one- 
fifth that found h\ Bello\\s and Struhle m the 
normal lahhit eye nith the same technic It 
IS not feasible, thcietoic. to apply directly to 
the human e\c the \ allies tabulated b> Leopold 
and LaMotte for the aqueous of labbits with 
abiaded or inflamed corneas and to conclude 
‘'that instillations oi the application of ointments 
can be substituted for iontophoresis oi other 
vigorous proceduics m the treatment of intia- 
oculai infections 

On the basis of m vitro expeiiments, the 
question aiises again whether the attempts to 
inciease the concenti ation of penicillin m eyes 
with intiaoculai infections are justified Gai- 
lod® observed that the relatively impuic com- 
mercial penicillin tested against Staphylococcus 
auieus w^as less active in high concentration 
than m low He stated 

riie onh good reason for using strong solutions in local 
treatment is to ensure that loss by escape, dilution, or 
absorption shall not permit the concentration to fall 
below the minimum le\el for full effect 

The data piesented in this papei indicate that 
the conditions requiring the use of concenti ated 
solutions exist in tieatment of intiaoculai infec- 
tions If the initial level of the drug substan- 
tially exceeds the efifective concenti ation, the 
piesence of the minimal effective amount wnll 
be prolonged so that the deeper foci arc moie 
likely to be beneficiall}' influenced It should 
be stressed that the ratio betw'een the concen- 
' tration of the solution administered and the con- 
centration of the drug determined in the aqueous 
w'as about 260 1 to 300 1 after use of the 
ionization method and about 660 1 to 1,200 1 
aftei employment of the pack technic Furthei- 

9 Garrod, L P Action of Penicillin on Bacteria, 
Bnt J 1 107 (Jan 27) 1945 


more, it w as appai ent fi om a small numbei of 
studies that this latio became even more un- 
favorable m the human eye There is. tlieie- 
foie, a sound theoretic basis foi piefeinng 
iigoious piocedures m ti eating exogenous infec- 
tions of the anteiior segment of the human eve 

SUM VI \RY 

1 A compaiison of the lesiilts of subcon- 
junctival injection, iontophoresis and application 
of cotton packs using a solution of commeicial 
sodium penicillin containing 5.000 units of peni- 
cillin ]>ei cubic centimetei, showed that the 
highest concenti ation was obtained in the 
aqueous by lontojihoiesis and in the coinea and 
the Ills with ciliary body by the piolonged 
application of cotton jiacks The lowest con- 
centration of penicillin in the aqueous, the cor- 
nea and the iiis with ciliary bod} was obseived 
after subconjunctna) injection 

2 Extiemelv bigb concenti ations of penicillin 
were detei mined in the coinea and the ins with 
ciliai} body aftei tbe application of cotton packs 
satin ated with a solution ,of sodium penicillin 
containing 20000 Oxford units of penicillin jDei 
cubic centimetei d he penicillin content of the 
aqueous was also highci than that obtained with 
the othei methods tested 

3 The depletion of penicillin from the ocular 
tissues and the aqueous was almost complete 
eight hours after iontophoresis with a solution 
of sodium penicillin containing 5.000 Oxfoid 
units of penicillin pei cubic centimetei and aftei 
application of cotton packs saturated with a 
solution containing 20,000 Oxfoid units pei 
cubic centimeter 

4 In geneial. not moie than tiaces of peni- 
cillin were demonstiated in either the lens oi 
the vitreous after topical administration 

5 Detei minations on human eyes with noi- 
mal and with edematous corneas gave moie 
eiratic results and much low^ei v^alues than de- 
terminations on labbits’ eyes 

Dr John H Dunnington, Dr Raymond Pfeiffer and 
Dr Thomas Johnson permitted the report of their cases 

Miss Jeanette Di Grandi and Illiss Marv Glyde 
Marsh gave technical assistance 

630 West One Hundred and Sixtv-Eighth Stieet 



VITAMIN C SATURATION AND SENILE CATARACT 
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Vitamin C (CeHgOg) is readily soluble in 
■water and alcohol and insoluble in ether and 
benzene and has a molecular weight of 176 
Fehling’s solution is reduced in cold by vita- 
min C, as is silver nitrate, permanganate and 
iodide Von Szent-Gyorg)n pioduced vitamin C 
in 1932 and named it hexuronic acid, without 
being aware of its true identity The final 
identification was made by Tillmans Vitamin C 
IS characterized by a high redox potential, which 
is strongly negative The reduced form of vita- 
min C activates ferments and inactivates the 
oxidized form of the same This vitamin is 
leadily destro3^ed by oxidation and is a strong 
reducing agent m itself Important oigans con- 
taining ascorbic acid are the adienals, the lens, 
the coipus luteum, the brain, the h}poph3'sis, 
the pancreas, the aqueous and, m lesser amounts, 
the vitreous In the blood 8 to 12 mg per 
thousand cubic centimeters represents the normal 
average 

Investigators are unanimous in the opinion 
that the amount of vitamin C piesent in the lens 
and m the aqueous is much higher than in other 
tissues or m the blood However, there is a 
wide discrepancy in the explanations of how 
this high concentration of vitamin C is pioduced 
This increased amount can be deiived eithei 
from the blood or thiough s3aithesis by the lens 
The origin of iitamin C in the lens must still 
be considered an unsolved pioblem It ma3'^ he 
that the sugai present in the lens is converted 
by dehydration into ascorbic acid duiing gl3'-- 
C0I3SIS, with the C3 stine-cysteine gioup serving 
as a hydrogen acceptor, but the con\eision might 
also be due to the 1 eaction of sugai and oxidized 
glutathione, 3uelding ascorbic acid and 1 educed 
glutathione It has been pioved that in the 
aging and clouded lens the cysteine group tends 
to disappear and the cataractous lens is com- 
posed of \vater-soluble and C 3 steme-free albu- 
minoid Vitamin C behaves analogous^’-, dimin- 
ishes as the lens becomes progressivel3 opaque 
and disappears when the opacification is com- 
plete Since the \ itamin C content of the normal 
aqueous is much higher than that ot the blood 

From the Ophthalmic Department and Laboratory 
01 the Newark Beth Israel Hospital 


and since some authors believe this 1 elation is 
not present in the aphakic eye, the place of 
origin would seem to be m the lens 

Normal transparency of the lens is linked with 
normal metabolism The foundation of the lattei 
IS oxidation, the mobilization of hydrogen and 
the activation of oxygen by help of oxidative 
ferments Breathing of the lens is the most 
important foim of oxidation, and m this process- 
the presence of catalyzeis, responsible for the 
oxidation-reduction system, is of paramount 
significance 

The lens, being devoid of a blood supply, is 
especially dependent for its noimal metabolism 
on intracellular substances which form oxidation- 
reduction systems Birch and Dann ^ were the 
first to describe the piesence of large amounts 
of vitamin C m the lens of sheep According 
to Click and Biskind,- no apparent significance 
could be attached to the concentration of vita- 
min C m the lens wuth regard to the capacity 
of some animals (such as the rat, rabbit, sheep, 
ox, COW' and horse) to synthesize vitamin C and 
the lack of this capacity in animals such as the 
guinea pig and man, who must derive vitamin C 
fiom their food Variations in the concentra- 
tions of vitamin C in the lens between these twm 
groups IS less than the v'ariations within each 
group Thus, the very low' value for the rat 
lens stands in striking contrast to the much 
higher v'alues foi the lenses of other animals 
of the gi oup capable of synthesizing the vitamin 
Mullei •* established high values for the aqueous 
and the lens of man and animals and consideied 
the possibilit3' that the lens forms vntamin C 
from sugai Aging and cataiact formation re- 
sult in diminished sugai and vutamin C contents 

1 Birch, T W , and Dann, W J Ascorbic Acid in 

the E\e-Lens and Aqueous Humor of the Ox, Biochem 
J 28 638, 1934, Estimation and Distribution of 

Ascorbic Acid and Glutathione 111 Animal Tissues, Na- 
ture London 131 469, 1933 

2 Glick, D , and Biskind, G R Studies in Histo- 
chemistry Distribution of Vitamin C in Lens of 
El e. Arch Ophth 16 990 (Dec) 1936 

3 Muller, H K (a) Zur Kemitnis der durch 
Naphthahn her\ orgerufenen biochemischen Aiigem eraii- 
derungen und ihre Beeinflussung durch Vitamin C, Arch 
f Augenh 103 304, 1935, (b) C-Hj povitaniiiiose und 
Altersstar, Klin Monatsbl f Augenh 100 478, 1938 
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of the lens, accouhng to Fischei’s hypothesis, 
the production follows the alieady mentioned 
formula sugar oxidized glutathione = vita- 
min C -f- reduced glutathione The experiments 
of Guha and Grosh demonstrated the production 
of vitamin C by enzymatic synthesis thiough 
the tissues, especially liver in vitro, and the 
striking faculty of the lenses of young animals 
to produce ascorbic acid through synthesis 
The important observation that the vitamin C 
content of the normal lens diminishes in pro- 
portion to the formation of cataiact to values 
approaching zero and, furthermoie, that aging 
of the lens siinilarl}' results in decrease of the 
vitamin C content seems to substantiate the 
belief that vitamin C is of extieine importance 
for the respiiation of lens tissue The high 
vitamin C concentration in the aqueous as com- 
pared ^Mth that m the blood can be explained 
on the assumption that the vitamin C content of 
the aqueous is dermed eithei from the blood or 
fioiii the lens Increased intake of vitamin C 
results in greatei excietion in the urine without 
an increase in the blood level or in the concen- 
tration in the aqueous thus re\eahng elective 
filtration rather than ultrafiltration Von Eulei 
and Malmberg ‘ claimed that the antiscorbutic 
action of the lens is based on the piesence of 
vitamin C, which is much more marked in > oung 
animals, thus conoborating the statement that 
the aging organism and all its stiuctures aie 
pooler in vitamin C and confirming the obsei- 
\ation that the amount of the vitamin is lessened 
in cataractous lenses 

Muller gave the ^ itamin content of the noi mal 
aqueous as 12 8 pei hundied cubic centimeteis 
Nakamura and Nakamura'^ found similaily high 
concenti ations, but for patients nith cataiactous 
lenses they obtained a value of 2 to 8 mg pei 
hundied cubic centimeters and foi patients with 
complicated cataracts, a value of 0 5 mg pei 
hundred cubic centimetei s, thus shon ing a strik- 
ing decrease in the aqueous of the aged and of 
persons with cataiact They observed decreased 
concentrations in the lens itself especially in 
the nucleus The nucleus has a smallei amount 
of vitamin C, even m the tianspaient lens (Glick 
and Biskind) 

Nordmann lepoited a deciease of ascoibie 
acid 111 the catai actous lens to 0 0026 mg pei 
hundred grams of tissue (the noimal was given 
as fiom 0011 to 0 016 mg per hundred grams) 

4 von Eulei, El V, and Malmberg, M Neue 
A'ersuche “ueber Askorbinsaure (C-Vitamin) in tier- 
ischen Augenlinsen, Arch f Augenh 109 225, 1935 

5 Nakamura, B , and Nakamura, O Ueber das 
Vitamin C in der Lmse und dem Kammerwasser der 
menschlichen Katarakte, Arch f Ophth 134 197, 1935 


Uibanek'' derived a change m the vitamin C 
content of fiom 1 95 to 14 mg pei hundred 
cubic centimeters in the aqueous and of from 
0 003 to 0 40 mg pei hundred giams in the lens 
Hawley and Pearson ^ found a decreased vita- 
min C content of the cataractous lens and ven- 
tuicd the opinion that the decreased amount of 
food IS responsible for the decrease m the tissues 
of aging pel sons and that the decrease within 
the cataractous lens is only secondary 

A deciease of vitamin C concenti ati on in the 
aqueous and m the lens of pei sons with cataract 
seems to be well established , in the blood the 
maximum level for such persons is cited as corre- 
sponding to the minimum level for normal per- 
sons There is seemingly some connection be- 
tween the vitamin C level of the blood and the 
foimation of lenticular opacities, a i elation which 
suggests hypovitaminosis C of the lens affected 
Plawley and Peat son ' reported low blood levels 
m persons with cataiact Bellows® found for 
noimal persons 1 02 mg and for cataiactous per- 
sons (20 cases) only 0 05 mg , pei hundred cubic 
centimeteis, the findings of Uibanek,*’’ Gapeev ® 
and otheis repiesent similarl} low’' values for 
cataractous patients According to Bellows, the 
low level of ascorbic acid in the blood is instiu- 
mental in pi oducing the decreased amount m the 
aqueous, a ciicumstance predisposing to foima- 
tion of opacities w’lthm the lens In Mullei’s 
opinion, cataract is the result of distmbed metab- 
olism of the lens accompanied with changes 
in the chemical composition due to decrease 
of ascoibic acid Many authors believe that 
the source of vitamin C in the aqueous lies 
in the blood , noi mal aqueous contains the v ita- 
min only m the reduced form and in a concen- 
ti ation not coiiespondmg to that of the blood 
According to Goldmann and Buschked*^ the high 
concenti ation of vitamin C m the aqueous is 
partly the pioduct of the metabolism of the lens 
The lens is capable of i educing the oxidized 
form deiived fiom the blood a fact partially 

6 Urbanek, J Der C-Vitamin-Stoffwechsel bei 
Starkranken, Khn Monatsbl f Augenh 101 670. 1938 
Urbanelc, J , and Albrecht W C- Vitamin und Leben- 
salter, Ztschr f Augenh 95,192, 1938 

7 Hawlev, E , and Pearson, O V itamin C and Its 

Relation to Cataract, Arch Ophth 19 959, (June) 1938 

8 Bellows, J Biochemistrj of Lens Cevitamic 
Acid Content of the Blood and Uiine of Subjects with 
Senile Cataract, Arch Ophth 15 78 (Jan ) 1936 

9 Gapeev, P I Ascoi bic Acid Content of Acjueous 
Humor, Crystalline Lens and Blood in Cataract Patients 
and in Normal Persons, Vestnik oftal 18 154, 1941 

10 Goldmann, H, and Buschke, W Blutkammer- 
wasserschianke und Vitamin C, Arch f Augenh 109 
205 and 314, 1935 , Benchtigung und Nachtrag zu der 
Arbeit Blutkammerwasserschranke und Vitamin C ,hirl 
108 689, 1936 ' 
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explaining the amount of reduced a itainin C 
in the aqueous, but, as emphasizel b)' Mullei, 
only a small portion of the vitamin m the aqueous 
IS the product of the lens The concentration 
of vitamin C m the aqueous is ten times that 
m the blood and represents both the oxidized 
and the reduced phase Subconjunctival injec- 
tions of hypertonic saline solution oi mtiavenous 
injections of theoph}lhne lead to a decrease of 
ascorbic acid in the aqueous, owing to increased 
permeability of the blood-aqueous bairiei , the 
complicated cataract due to prolonged inflam- 
mation, resulting m decrease in vitamin C con- 
centration, is the clinical analogy to this mecha- 
nism In Buschke’s opinion, the vitamin C 
content of the aqueous depends on the concen- 
tration in the blood of the reversible, oxidized, 
torm of vitamin C, the oxidized form m the 
anterioi chamber undergoes i eduction through 
the action of the lens to the reduced phase of 
the redox system, the lens being the regulating 
mechanism of the redox potential Similarly 
iMonjukovva and Fiadkm stated the behet that 
the vitamin C of the aqueous deiives from the 
blood through the elective function of the ciliary 
epithelium and unilateral permeability of the 
blood-aqueous barriei , the change m the lattei in 
cataractous eyes produces the decrease of ascor- 
bic acid Weinstein’s^® examination disclosed 
the disappearance of c}steine and vitamin C in 
cataractous lenses, but in the capsule both were 
present In his opinion, the sclerosis of the 
A^essels ot aging persons leads to decrease of 
Mtamin C In the pioduction of the i educed 
form of AUtamin C the lens liberates hydrogen 
and this foim passes only with difficult}' the 
blood-aqueous bairier Muller’s findings of loss 
of sugar and increase in ascorbic acid m the 
lenses of young animals and the reversed con- 
dition 111 oldei animals seem to be further sub- 
stantiation of the vitamin C-producing mecha- 
nism of the lens Monjukowa and Fradkin 
found 20 mg per bundled grams in contrast 
to the concentration m othei body tissues Aging 
causes decrease , and in accordance with the 
slowei metabolism of the nucleus the central 
portion IS pooler than 'the cortical parts Mul- 
ler® and his co-workers lepoited that they had 
produced naphthalene cataracts in labbits, and 
though there vas no change in the conceiiti ation 

11 Buschke, tV Blutzirkulation ini Auge und Vita- 
min C, Arch f Augenh 109 691, 1936 

12 Monjukowa, N K, and Fradkin, M J Neue 
expenmentelle Befunde uber die Pathogenese der Kata- 
rak-t. Arch f Ophth 133 328, 1935 

13 Weinstein, P Bedeutung des C- Vitamins bei den 
biologischen Oxj datiOnsi organgen der Linse, A.rch f 
\ugenh 109 221, 1935 


of Vitamin C in the lenses at fiist the values 
fell to as low as zero as thev became cloudiei 
These cataiacts could be piev'ented bv feeding 
cabbage to the experimental animals, according 
to Bouine,^'* but Mullei and Buschke^® obtained 
inconclusive results through tieatment of naph- 
thalene cataiacts with ascorbic acid The lela- 
tively high concentration of vitamin C in the 
aqueous was confiimed by Gala and Melka ’'■ 
who agieed that it must be the lesult of the 
lens mechanism, ev'en though then results vveic 
lower than the value of 12 8 mg pei hundred 
cubic centimeteis obtained by Muller and 
Buschke Tatsumi, Nagao Okamuia and 
Gamo 1 epoi ted a notable increase of v'ltamin C 
111 the aqueous aftei intravenous administration 
ot ascoibic acid (and no change m the level iii> 
the spinal fluid), confiiming the observation of 
Goldmann and Buschke of a maiked increase 
111 the concenti ation in the aqueous, lasting 
sev'eral hours and the siniilai reports of Bietti 
and Carteni The aqueous ot aphakic eves has 
a much lovvei concenti ation of v'ltaniin C (Mul- 
lei and Buschke), showing that the lens pro- 
tects vitamin C from oxidation bv liberating 
hydrogen 

111 the opinion of some authois, the deci eased 
vitamin C of the aqueous is responsible for the 
formation of opacities in the lens, howevei, 
other investigators, such as Noidmann, Bietti 
and Carteni, did not accept the decrease as the 
direct cause of the opacities but legaided it onh 
as a svmptom of the metabolic disturbance ot 
the lens 

In a recent papei Huysmans and Fischei 
leviewed the various hypotheses offeied to ex- 
plain the iiici eased concentration of vitamin C 
in the contents of the anterior chambei, the 
increased activity of the lens (Muller Fischei) 
the in ecijjrocal permeabiht) of the blood- 
aqueous fluid partition foi oxidized vitamin C 

14 Bourne, M C Effect of Diet on Nature of 
Ocular Lesions Produced b\ Naphthalene, Brit T Ophth 
17 210, 1933 

15 Muller, H K, and Buschke, W Ueber die Be- 
handlung der Naphthahnkatarakt mit Vitamin C, Arch 
f Augenh 108 597, 1934 

16 Gala, A , and Melka, J Der Gehalt an Vitamin 
C im Humor aqueous des normalen und pathologisch 
veranderten Auges, Arch f Augenh 109 726, 1936 

17 Tatsumi, M , Nagao, Y , Okamura, K , and Gamo, 

J Ueber den Uebergang von Vitamin C m den Liquor 
und das Augenkammerwasser, Klin Wchnschr 14 1007, 
1935 

18 Bietti, G B Ulteriori ricerche intorno aH’azioiie 
sul cristalhno di reginii carenzati di vutamina e di cistiiia. 
Boll docul 14 3, 1935 

19 Huysmans,! H B M , and Fischer, F P Ueber 
die Ursachen der hoheii Vitamin-C-Konzentration von 
Kammerwasser und Linse, Ophthalniologica 103 21, 
1942 
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(Goldmann and Buschke the combined origin 
fiom the blood and lens (Podesta and Baucke -®) 
and the stimulation ot the epithelium thiough 
the parasympathetic s>stem (Bonsignoie) 

According to Mullei, the oxidi/ed foim of 
Mtamin C appeals in the aqueous thiough difiu- 
sion from the blood and becomes changed into 
the reduced foim thiough activity of the lens 
Fischer’s concept of the pioduction of vitamin C 
from carbohydrates through the metabolism of 
the lens as mentioned before lepiesents a le- 
versible oxidation-reduction system 1 molecule 
of dextrose combining with 2 molecules of oxi- 
dized glutathione, resulting in 1 molecule of vnta- 
mm C and 4 molecules of i educed glutathione 
Goldmann and Buschke stated the opinion that 
v'ltamin C exists in the blood in oxidized form 
subconjunctival injections of saline solution and 
intravenous administration of theophvlline re- 
sulting in lessening of the amount piesent m 
the aqueous and injection of epinephrine not 
causing am uiciease in the concenliation in 
the aqueous Injection of vitamin C lesulted 
after half an hotii m the absence of the i educed 
foim of vitamin C in the blood and a slight 
increase of the oxidized form but in a long- 
lasting increase in the concentration of the 
aqueous Increased concentration m the blood 
was accompanied with increased concentration 
in the anterioi chambei According to Fischei 
vitamin C in the blood almost alvva>s exists as 
the reduced foim, and the deci eased concen- 
tration following injection of epinephrine is due 
to oxidation of vitamin C and not to lendeiing 
impermeable the blood-aqueous jiartition , ac- 
cordingly, substitution of epinephrine by atro- 
pine produces an increased concenti ation of 
vitamin C in the aqueous Furthermoie, the 
concentration of vntamin C in the aqueous of 
the aphakic eye appi oaches that of the blood , 
in certain types of secondary cataract the pres- 
ence of newly formed lens tissue is responsible 
for the increased amount of ascorbic acid present 

The lens not only produces vitamin C but 
1 educes large quantities of the oxidized form 
The concentrations of vitamin C m the lens and 
aqueous regulate the transparency of the lens, 
the concentration may be normal in lenses with 
nuclear sclerosis with functioning cleai coitical 
parts The ciiculation of the aqueous toward 
and the return ciiculation from the lens and 
the circulation within the lens itself are the fac- 
tors representing the reduction of vitamin C 

20 Podesta, H, and Baucke, J Woher kommt das 
^'ltarrun C m den v'erschiedenen Geweben des Auges^ 
Herkunft aus dem Blute und Synthese in 'der Linse, 
Arch f Ophth 139 720, 1938 


4 he hypothesis of Fischer conceinmg the 
concentration of the vitamin in the aqueous of 
aphakic eyes is seemingly contradicted by many 
authors Urbanek reported a wide variation of 
the concenti ation m aphakic eyes, which appai- 
entlv IS in contiadiction to the concept that the 
lens IS lesponsible either for the amount or for 
the jnoduction of vitamin C m the aqueous 
Fi anta found that the aqueous of young 
aphakic peisons years aftei the operation con- 
tains various amounts of vntamm C, values which 
approach the level for eyes without aphakia 
Foi an 11 yeai old child, nine yeais after the 
operation the concentrations for the two eyes 
were 14 80 and 1128 mg per hundred cubic 
centimetei s. i espectively , for a 7 y ear old child 
two years aftei the operation, the value was 
6 52 mg, and, finally foi a 5 yeai old child, 
SIX months aftei the opeiatioil the concentra- 
tions w ei e 3 52 and 4 23 mg per hundi ed cubic 
centimetei s Bakker.-- on the other hand, re- 
jvoited deci eased concenti ations in cases of 
aphakia The possible lole of vitamin C in the 
metabolism of the lens and the relation of its 
distuibance to formation of cataract led the 
investigations in the dnection of a systemic dis- 
tuibance of the vitamin C metabolism in patients 
with senile cataiact It is clear that the patients 
with cataiact do not show clinical symptoms of 
hy povitaminosis C Mild deficiency may cause 
w^eakiiess. headache, i estlessness, tenderness of 
the joints, retarded growth impaired digestion, 
defective teeth, lowered resistance to infection 
and slow union of fractuies Pronounced defi- 
ciency may cause scurvy, chai acterized by capil- 
lary hemorrhages, epistaxis, swollen joints 
gingivitis, loosened teeth, spontaneous fiactuies, 
anemia, muscle atrophy, infections of the respira- 
toiy and intestinal tracts, bloody diarrhea and 
hematuria, with death due to secondary infection 
01 shock Bakkei emphasized that theie aie 
cases of complete lack of vitamin C m which 
the lenses are transparent Scurvy is known 
never to cause cataiact formation, nor does it 
occur in experimental animals m which the lens 
and aqueous have been depleted of vitamin C In 
the experiments of Monjukow^a and Fradkin it 
was produced only’’ in the extreme stages, m 
which numerous factois besides the depletion 
of vitamin C could be blamed This fact did 
not escape the attention of Williamson-Noble,=^" 

21 Franta, J L acide ascorbique dans I’humeur 
aqueuse, Compt rend Soc de biol 126 110, 1937 

22 Bakker, A Ueber die Bedeutung der Askorbin- 
saure (Vitamin C) fur den Stoffwechsel der Linse, 
Arch f Ophth 136 166, 1936 

(Fooinotes continued on nert pane) / 
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but, in his opinion, it may be that ascor- 
bic acid provides a method of lens respira- 
tion which serves as an alternative to that given 
by glutathione When the latter mechanism is 
upset, as m the case of naphthalene or galactose 
cataract, vitamin C conies into its own, m fact, 
administration of the latter substance has been 
shown to delay the onset of galactose cataract, 
though not to the same extent as the use of 
cysteine, the ammo acid-forming glutathione 
Research on the true role of vitamin C m 
cataract formation had to be extended, and 
studies concerned with the clinical and labora- 
tory examinations of cataractous patients formed 
the next logical step m clearing up the question 
In normal, healthy persons the blood serum 
or plasma level and the uiinary excretion of 
vitamin C are dependent on the dietary intake 
and the utilization of food Normal adults, 
according to van Eekelen and Heinemann,^® 
have a daily requirement of the vitamin of 60 
mg The presence of infection is known to 
increase the requirement , the blood level of 
vitamin C in patients with infection may be 
reduced to the level found m patients with 
scurvy, and the amount of vitamin required to 
raise the blood plasma level to the value for 
the renal threshold and to maintain this degree 
of saturation is many times that accepted as a 
normal physiologic requiiement Similarly, pa- 
tients with rheumatoid arthritis exhibit an appar- 
ent vitamin C deficiency 

By saturation is meant a state of supply of 
ascorbic acid such that after an increased intake 
60 to 80 per cent of the additional vitamin will 
be excreted in the urine within eight to twenty- 
four hours Hence, unsaturation exists when 
only a slight increase m excretion follows the 
added intake This does not indicate that 
undersaturation is an abnormal state or that 
a supply inadequate to provide saturation will 
cause vitamin C deficiency The majority of 
persons who do not show any detectable signs 
of deficiency are not saturated The normal 
plasma level of 1 2 mg per hundred cubic centi- 
meters falls 111 cases of scuivy to 02 mg per 
hundred cubic centimeters, but abnormally low 
levels are encountered without evidence of defi- 
cienc)'^ The urinar}" excretion noimally varies 

23 Williamson-Noble, F A Discussion of Role of 
Vitamins in Ophthalniologv, Tr Ophth Soc U King- 
dom (1942 ) 62 S3, 1943 

24 lan Eekelen, IM On the Amount of Ascorbic 
A.cid in the Blood and Urine Dailj Human Require- 
ments for Ascorbic Acid, Biochem J 30 2291, 1936 

25 Hememann, IM On the Relation Between Diet 
and Unnarj Output of Thiosulfate and Ascorbic Acid 
Human Requirements for Vitamin C, Biochem J 30 
2299 1936 


from 10 to 30 mg daily The amount varies 
not only with the method of analysis but with 
the protein content and the acid-base properties 
of the diet Excretions above 15 mg of vita- 
min C daily suggest the absence of any defi- 
ciency, but persons excreting that amount may 
be saturated or may be very far from saturation 
The requirements of aging bring with it the 
necessity for a larger amount of vitamin C This 
statement seems to contradict the well known 
fact that advancing age requires less nutrition, 
on the other hand, the progressive atrophy of 
the organs makes the utilization of food more 
difficult The absorption of dextrose in the 
intestine requires vitamin C Therefore in the 
aged a higher requirement of vitamin C is piob- 
able for the proper upkeep of nutritional balance > 
Furthermore, in senescence the saturation suf- 
fers, owing to poorer absorption, facilitated by 
the often present suboptimal secretion of hydro- 
chloric acid in the stomach and unsatisfactory 
mastication All these circumstances may be 
instrumental in producing comparatively lower 
plasma levels, a decrease which is not necessarily 
indicative of vitamin deficiency The plasma 
and blood levels and the urinary excretion do not 
give as accurate information concerning vitamin 
C nutrition as the saturation test — the measur- 
ing of urinary output following an added intake 
of the vitamin Oral administration gives less ac- 
curate information than the intravenous method , 
with the former there are large factors of error 
due to variability of absorption and utilization 
from the gastrointestinal tract Wright, Lilien- 
feld and MacLenathen pioposed a five hour 
test following intravenous injection In our ex- 
aminations the method of Finkle was followed 

On the day of the test the patient was permitted the 
usual meals, with the exception of citrus fruit and other 
foods rich in vitamin C There was no restriction of 
fluids The urine was collected at 8 a m and at 10 a m 
and the vitamin C content determined for each specimen 
After the 10 a m voiding 100 mg of ascorbic acid, 
dissolved in 5 cc of distilled water, was administered 
intravenously The subject was requested to void at 
12 30, 2 30 and 4 30 p m , and the vitamin C content 
of each specimen was again determined For the titra- 
tion of ascorbic acid, 2,6-dichlorophenohndophenol, as 
used by Harris, Ray and Ward,-® was employed The 
injection in 220 aged subjects did not result in any 
untoward symptoms 


26 Wright, I S , Lihenfeld, A , and MacLenathen, E 
Determination of Vitamin C Saturation Five Hour 
Test After Intravenous Test Dose, Arch Int Med 
60 264 (Aug ) 1937 

27 Finkle, P Vitamin C Saturation Levels in the 
Body in Normal Subjects and in Various Pathological 
Conditions, J Chn Investigation 16 587, 1937 

28 Harris, L J , Ray, S N , ^nd Ward, A The 
Excretion of Vitamin C in Human Urine and Its De- 
pendence on the Dietarj' Intake, Biochem J 27 2011 
1933 
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In the unselected senes weie included 200 
patients with senile cataract, the ages varying 
from 50 to 84, and 20 patients with glaucoma 
without cataract, repiesentmg approximately the 
same age group All patients were admitted for 
the purpose of surgical mteivention, and the 
tests were made on the fiist day of hospitaliza- 
tion Patients who refused the intravenous 
administration or did not cooperate in observa- 
tion of the Abiding time were necessarily ex- 
cluded fiom the study 

The vitamin C output within twenty-four 
hours was usually about 13 to 20 mg , and the 
average excretion was between 0 03 and 0 05 mg 
per cubic centimeter of urine during the day 
and a somewhat lower amount during the night 
kThe intravenous injection in normal subjects 
produces an increased excietion of about six times 
the premjection amount , this means that, in 
addition to the usual daily excretion, 30 to 50 
per cent (oi moie) of the injected amount is 
eliminated through the kidneys For determina- 
tion of the vitamin C saturation of the body, 
measurement of the excretion for eight hours, 
including the six houis following the injection, 
suffices This procedure is highly satisfactory 
except m cases of impairment of renal function, 
in which delay in excretion may occur (Ludden 
and Wright -°) 

Of the 20 control subjects, 12 showed after 
the intravenous injection an excretion of from 
four to eight times the previous amount, and 5 
patients, an excretion of from two to four tunes 
the preinjection value, in the remaining 3 sub- 
jects the urinary excretion was less than twice 
the preinjection value 

The distribution of values for the 200 un- 
selected patients with cataract was as follows 

1 In 10 patients the excretion of vitamin C 
was increased to from six to eight times the 
amount preceding intravenous administration of 

r ascorbic acid 

2 In 125 patients the urinary output was four 
to SIX times that established before the admin- 

f 

istration of ascorbic acid 

3 In 37 patients the output averaged only 
two to four times the preinjection value 

4 The remaining 33 patients showed less than 
twice the amount of vitamin C excreted befoie 
administration of the ascorbic acid 

When the ages of the patients are consideied 
in relation to the vitamin C excretion in the 
, urine, it is evident that the majoiity of the 

29 Ludden, J B , and Wright, I Effect of Renal 
Retention of Vitamin C on Saturation Tests Formula 
for Compensation of This Factor of Error, Arch Int 
Med 65 151 (Jan) 1940 


patients with a high vitamin C excretion be- 
longed to the lower age group (50 to 60 years) 
and, conversely, that the majority of the group 
with poor vitamin C saturation belonged to the 
highei age group (60 to 70 years and over 
70 years) 

The great majority of my patients (135) 
showed an excretion level approximating that 
found m the normal subjects living on an ade- 
quate mixed diet , a large percentage were within 
the age group of 50 to 60 years In the older 
group were subjects whose excretion level of 
vitamin C was considerably lower (37 patients, 
two to four times, and 33 patients less than 
twice, the pieinjection value), thus indicating 
subnormal saturation levels, the patients of this 
group were more of the senescent type, some 
of them being well over 70 and some 80 years 
of age, a period at which the possibility of renal 
impairment of excretion, with or without the 
symptoms of lenal insufficiency, must be con- 
sidered 

The htei ature often contains data on vitamin C 
deficiency in connection with the formation of 
cataract, postoperative bleeding or retinal hemor- 
rhages and authors even recommend therapeutic 
measui es based on these findings The deficiency 
was often established on plasma or blood levels 
or on the uiinaiy excretion, in my experience, 
however, only the saturation test furnishes a 
quantitative index of the level of vitamin C 
nutrition It must be regarded^as erroneous to 
draw conclusions merely from a single deter- 
mination of the vitamin C content of the urine 
The saturation test disclosed, first, that there is 
no deviation in hemorrhagic diathesis, such as 
Werlhofs disease (thrombopenic purpura), 
Henoch-Schonlein purpura and hemophilia , only 
in some cases of so-called essential thrombopenic 
purpura is C avitaminosis the etiologic factor 

The so-called intradermal test (Rotter, Fort- 
ney and Wilkinson, Reddy and Sastry ^°), based 
on the intradermal injection of 2,6-dichloro- 
phenolindophenol and the decoloration of the 
wheal produced under action of the ingested 
vitamin C, seems a less accurate method of 
deteimination than the saturation test 

Seefried^^ employed the saturation test with 
a small number of cataractous patients, admin- 
istering 3(X) mg of ascorbic acid orally daily 
until the urine contained 150 mg of the vita- 
min The cataractous patients needed a longer 
period of administration than the noimal con- 

30 Reddy, D V S , and Sastry, P B Intradermaf 
Test for Vitamin C Nutrition of Body in Ophthalmic 
Patients, J Indian M A 10 440, 1941 

31 Seefned, J Ueber den Vitamin C-Haushalt der 
Alterstarkranken, Arch f Ophth 138 620, 1938 
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trols of the same age He concluded that pa- 
tients \Mth senile cataract require for saturation 
a greater intake of vitamin C than control pa- 
tients, the distui bailee of the Mtamm C metab- 
olism of the entire bod} exerting a fa\orable 
influence for de\elopment ot the opacities ih the 
lens Karbacher,®- of Vogt’s dime found no 
significant dif¥eience in saturabiht} Avith Mta- 
mm C between patients with cataracts and noi- 
mal controls of the same age and he theiefore 
expressed doubt of the piesence of a sistemic 
disturbance of Mtamm C metabolism in patients 
with senile cataiact Urbanek employed the 
satuiation test and measured the urinaiy excie- 
tion and the blood lei el of vitamin C , he found 
a higher excretion in the urine in the }Oung 
than m the aged m spite of the activit} of the 
foimei The saturation level of the aged pioved 
to be the same wdiethei oi not cataiact was 
present, more vitamin C being necessan to leach 
satuiation inespective of the piesence of cata- 
iact, the apparent diet js a more important 
factor legetaiians showing a lowei degree of 
saturation Gapeei armed at a siniilai conclu- 
sion namel} that the large amount of vitamin C 
111 the aqueous and in the lens as compaied w’lth 
the low level in the blood of patients w'lth cata- 
ract does not indicate any lelationship The 
aqueous of noimal eyes showed 7 7 to 15 mg 
of ^ itamin C per hundi ed cubic centiinetei s , 
the lens 7 8 to 15 8 mg pei hundi ed gianis, 
the aqueous of catai actons ca es f i oni 2 9 to 
7 4 mg , the lens exti acted bv the mti acapsnlar 
method 2 8 to 7 2 mg and the lens exti acted 
by the exti acapsular method 135 to 5 2 mg 
per hundi ed grams The blood a allies foi noi- 
mal subjects Aiere 0 3 to 12 mg and those foi 
patients Avith cataract 0 8 to 0 46 mg pei 
hundred cubic centimeters 

The human bod} is unable to s}nthesize vita- 
min C as some animals can and therefore de- 
pends entiiel} on an extraneous suppl} Pa- 
tients Avith some form of chronic illness, such 
as peptic ulcer, gallbladdei disease and obstruc- 
tne gastrointestinal lesions and often aged 
people AAith pool dentition and mastication con- 
fine their diet to soft aaoII cooked foods, AAdnch 
are almost totall} lacking m Autamin C Their 
diets aie especial!} deficient m orange juice, 
fresh fruits and laAA Aegetables the chief souice 
of Aitamin C The aAerage mixed diet main- 
tains a normal Mtamm C leA’^el, AAUth little tissue 
reserAe and a Ioaa urinar} output Depletion 
of Aitamin C results either fiom an unbalanced 

32 Karbacher P Kritische Benierkungen zii 
Johannes Seefneds Arbeit Ueber den Vitamin C- 
Haiishalt der “Altersstarkranken Arch f Opbth 140 
7-48 1939 


diet (loAver intake) or trom a disturbance of 
utilization, in the aged both possibilities must 
be considered, these pei sons may show a Ioaa 
blood level or a Ioaa urmar} excretion of Auta- 
min C AA'hich is not mdicatu'e of hjpovitaminosis 
The saturation test the measurement of the 
chai actenstic rise in excietion of Aitamin C fol- 
loAvmg intravenous administration of ascorbic 
acid, IS the test indicative of a definite saturation 
IcAel In the case of patients responding Avith the 
typical inci eased excretion aftei intraA^enoiis ad- 
ministration of ascorbic acid, it ma} be assumed 
that the body is definitel} at the saturation level 
Onh the gioup in aaIucIi administiation is not 
folloAAed by an increase in urinar} output AA'ithin 
the next five or six hours can be considered 
as haAing a level of saturation beloAA the noimal 
and therefoie as belonging to tbe group AAith 
Aitamin C deficiencA Undei satuiation is pies- 
ent in a considerable pioportion of the popula- 
tion and IS often mismtei preted as the basis of 
Aaiious pathologic conditions In my unselected 
senes of jiatients the majority did not present 
any clinical deficienc} of Aitamin C , this is hardh 
understandable if hypovitaminosis C of the bod} 
IS to be consideied tbe underl}ing cause of the 
foimation of opacities in the lens In the smallei 
group the saturation test shoAved a degiee of 
Aitamin C deficiency aaIucIi is often piesent AAith 
puipiiia and Aaiioiis pathologic conditions AMth- 
out having any significance undoubtedly being 
mere!} part of the geneial dietary deficienc} 
The moie fiequent occurience of this deficiencA 
111 the highci age group speaks, rather, for the 
deficienc} chai actenstic of senescence and not 
foi ail} causal relationship to cataract foima- 
tion In spite of all the Avork done Avith vita- 
min C dejiletion of the body theie is no con- 
dusiA^e pioot that Aitamin C deficienc} is the 
cause of an} disease othei than scuiA'y A 
dietaiy intake mheiently pooi m this substance 
01 the piesence of a disease Avith higher lequire- 
ments of the a itamins such as febrile conditions 
hypei thyroidism malignant groAvths and leuke- 
mia, is accompanied Avith vitamin C deficienc} 
The Aitamin C deficienc} of some of the catai ac- 
tons patients is a sequel to pooi intake, pooiei 
utilization and possible loAvei elimination of 
Aitamin C by the kidne}s and is chai actenstic 
of geiiatiic shortcomings 

Vogt®“ expiessed himself as against the 
hypothesis that hypovitaminosis C is the cause 
of cataract , the h} poAutaminosis is part 
senescence, aaIiicIi onl} parallels and is coordi- 
nated AAuth the formation of cataract On the 

33 Vogt A Zur Stardiskussion in Heidelberg, 
Klin Monatsbl f Augenh 101 530, 1938 
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basis of oljservations on aged identical twins, 
Vogt“^ concluded that senile cataract develops 
11 retrievably and ineMtably fiom the genetic 
anlage In the same uay in uhich the germ 
^ plasma is responsible for the life span of the 
organism (inheritance of longevity), it is the 
determining factor m the aging of the single 
organ Accordingly, the senile cataiact is sim- 
ilar to the forms of cataract lepiesenting geno- 
t}pical oi idiokinetic pathologic piocesses in the 
lens, and the differences of cataiact foimation 
in identical twins are quantitative but not quali- 
tative Y on Szily stated the belief that the 

assumption of absolute moiphologic and genetic 
identit) IS unjustified If senile cataiact lepic- 
sents senile involution and premature dying of 
the lens, the piematuie senility, like alteied 
basal metaliohsm depends not only on genes 
but on secretion of the gonads, the th}ioid, the 
pituitan and the adienal glands uliich influ- 
ence and deteimme the individual type of aging 
Vogt’s contention that the senile cataiact repie- 
sents only the expiession of heiedity, and that 
theiefore chemical studies must be futile, bi ought 
further objections from Krause,*''^ who men- 
tioned the amenability of heieditarj diseases 
to therapy, foi example, the treatment of dia- 
betes with insulin and the use of thyioxine foi 
h 3 ’’poth 5 Uoidism of identical turns This dis- 

34 Vogt, A Weitere Augenstudien an einengcn 
Zwillingen hoheren Alters uber die Vererbung der 
Altersmerkmale, Klin ^vlonatsbl f Augenb 100 497, 
1938 

35 Von Szil>, A Newer Aspects of Affections of 
the Lens, in Ridlej, F , and Sorsby, A Ivlodern Trends 
in Ophthalmology, New York, Paul B Hocber, Inc , 
1940, p 436 

36 Krause, A C Illedical Treatment of Senile 
Cataract, Arch Ophth 23 487 (March) 1940 


cussion, the by-product of leseaich on vitamin C 
as the causative factor in cataiact, leads into 
the realm of genetics One of the most common 
misconceptions of genetic laws seems to be the 
conclusion that if a character is conditioned by 
heredity it cannot be modified by enviionment 
Hence, even if the concept of the hereditaiy basis 
of senile cataiact were to be accepted, it would 
not exclude the possibility of environmental in- 
fluences, of which metabolism, directly oi in- 
diiectl}^ (as vitamin C influencing the adienal 
cortex), IS only one of the numerous factors 

SUMMARY 

The saturation test, the measuiement of vita- 
min C outj:)ut aftei intravenous injection of 
ascorbic acid is the most accuiate index of 
vitamin C deficiencx' 

Of 200 unselected j^atients with cataiact, 135 
(62 5 pel cent) levealed a satin ation level of 
tlie body foi vitamin C 
The rest of the senes, 65 patients, showed a 
low lex el of xitamm C excietion aftei mtia- 
venous administration of ascoibic acid In 35 
patients (18 5 pei cent) the deficiency was mild, 
and m 33 patients (16 5 per cent) it was more 
pionounced, lepiesentmg a general deficiency 
There is not sufficient evidence to indicate 
that vitamin C deficiency contiibutes to the 
formation of cataiact Transparency of the 
lens IS not dependent on the vitamin C satin a- 
tion of the body, since the large number of senile 
cataracts associated w'lth a normal satui ation 
level would contiadict such an assumption 
The vitamin C deficienc) of some of the 
cataractous patients seems to be the natural 
lesult of the vitamin C deficiency of old age 
31 Lincoln Park 
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In 1888 Berry described symmetric notches 
in the outer portion of the lower lids in a mother 
whose daughter had a similar defect in one lower 
eyelid Although Berry did not examine the 
mother’s brother, the latter reputedly had a simi- 
lar defect in one eye The affected child’s 
brother had no ocular defect but a harelip, and 
her older sister showed no clinical defects 



Fig 1 — A, defects of the outer third of each lower 
hd m a 3 year old Negro girl B, a close-up of the 
right eye of the same patient 


In 1900 Treacher Collins - lecorded 2 cases 
of symmetric congenital notching in the outer 
part of each lower hd associated with clinical 
evidence of defective development of the malar 

Read before the College of Physicians, Philadelphia, 
Section on Ophthalmology, March 15, 1945 
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Pennsyh ania 
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bones The family history was negative for the 
condition m 1 case and was not mentioned in 
the other 

In 1927 Isakowitz ® described a similar case of 
symmetric notching of the outer portion of each 
lower hd He stated the opinion that these 
defects were probably colobomas Although he' 
did not examine the father and sister of the 
patient reported on, studies of photographs indi- 
cated that they possessed the same symmetric 
defects of the lower lids Isakowitz,® apparently 
unaware of the previous observations of Collins,® 
noted a depression of the orbital nm and sug- 
gested that a defect might exist in the zygoma 
He did not examine Ins patient roentgenographi- 
cally 

In 1932 Waardenburg * mentioned a single 
similar case that he had obsen^ed but did not 
discuss any associated findings or the family 
history 

In 1943 2 similar cases were reported by 
Mann and Kilner ® and another by Johnstone ® 
Mann could find no ocular defects other than 
the involvement of the eyelid in the case which 
she reported, but she did present roentgeno- 
graphic evidence of defective development of all 
the facial bones The malar bones were very 
small and stuicturally malformed Embryologi- 
cally, Mann considers this type of case as one 
of retardation of differentiation of the maxillary 
mesoderm at and after the 50 mm stage Kil- 
ner’s ® case was similar to that reported by 
Mann However, his case history was more 
complete As reported by Kilner, the affected 
child had a sister without any abnormality, and 
no family history of congenital defects was 

3 Isakowitz, J Eine seltene erbliche Anomahe der 
Lidspalte (atypisches Lidkolobom?), Khn Montasbl f 
Augenh 78 509, 1927 

4 Waardenburg, P J Das menschhche Auge und 
seme Erbanlagen, Haag, Martinius Nijhoff, 1932, pp 
50-51 

5 Mann, I , and Kilner, T P Deficiency of 
Malar Bones with Defect of Lower Lids, Brit J Ophth 
27 13, 1943 

6 Johnstone, I L Deficiency of Malar Bones with 
Defect of Lower Lids, Bnt J Ophth 27 21, 1943 
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elicited Kilner’s patient also had a harelip 
No roentgenographic study was mentioned 
Johnstone’s ° case was similar, and roentgeno- 
graphic changes showing poor development of 
the zygomas were noted 

Of these several papers, only Berry’s ^ and 
Isakowitz’ ^ suggest the hei editai y nature of 
this lesion The case reports of Mann and 
Johnstone® include no family history One of 
Collins’ - cases, as well as Kilner’s ® case, as 



Fig 2 — Roentgenogram of a skull of 3 year old Negro 
girl, showing defects of the zygomatic processes of the 
lemporal bones Compare with the normal processes 
shown in figure 5 

recorded, appeared to be isolated instances m 
families with negative histones Berry’s ^ cases 
are not exactly similar to those observed later 
His were the only cases in which the defect 
was unilateral, and he was unable to exclude the 
possibility of ocular trauma in the case of the 
mother’s brother He did not mention any 
abnormality of the facial bones 

In not one of the aforementioned leports was 
roentgenographic evidence of deficiencies of the 
zygomas sought for m other members of families 
of patients showing this symmetric defect of the 
lower lid ^ Such a malformation, if present, 
would be informative evidence of the hereditary 
nature of this defect 

REPORT OF A CASE 

A similar case was recently observed in the ophthal- 
mologic department of the Hospital of the University of 
Pennsylvania V S , a 3 year old Negro girl, suffering 
from lead poisoning, was referred to the ophthalmologic 
service by the pediatric department External examina- 
tion revealed the marked deformity of both lower lids 
The deformities were symmetric and involved the outer 
portion of each lower lid (fig 1) The underlying cheek 
appeared depressed on each side The upper lids were 


drawn down slightly at the outer canthi The inner 
portion of each lower lid showed no lashes or meibomian 
glands (this defect was noted in the cases of Isakowitz 
and Mann) No other ocular abnormalities could be 
noted on external, biomicroscopic or ophthalmoscopic 
examinations No deformities of the ears, lips or palate 
were observed, but the upper jaw appeared to be nar- 
lowed In addition to suffering from lead poisoning, 
the child presented a behavior problem and was ex- 
tiemely uncooperative Her obstreperous nature did not 
lend Itself to roentgenographic study, and only after 
three attempts could satisfactory exposures be obtained 
These i oentgenograms revealed a defect of the zygo- 
matic processes of the temporal bones (fig 2) 

The roentgenologic report on the patient was as fol- 
lows The zygomatic processes of the temporal bones 
were absent bilaterally There was no disporportion 
between the bones of the vault and those of the face 
and the base of the skull The fontanels were closed, 
but there was a persistent frontal suture The bones 
of the face were well developed, and the maxillary 
sinuses were large The maxillary teeth were well 
developed and showed no malocclusion with the man- 
dibular teeth The zygomatic bones were normal 
The clavicles and the long bones Showed no abnor- 
mality at this time In the fall of 1944 the long bones 
showed evidence of lead lines in the metaphyses 
The ocular findings in this case resembled strikingly 
those reported by Collins,^ Isakowitz, ^ Waardenburg,^ 
Mann ** (first case) and Johnstone “ 

The mother and the maternal grandfather of the 
child displayed similar symmetric defects of the lower 


A 



Fig 3— A, symmetric defects in the outer third of 
each lower hd in the mother of the child shown in 
figure 1 B, symmetric defects in the outer third of 
each lower lid of the grandfather of the same child The 
defect has been altered by angular tarsorrhaphies, per- 
formed many years ago 

lids, with depression of the underlying portion of each 
cheek The changes in the mother’s lids were definite 
but not as pronounced as the child’s The grandfather’s 
were evident but, again, w'ere not as marked as the 
grandchild’s Angular tarsorrhaphies had been per- 
formed many years previously (fig 3 A and B) No 
disturbances of the lashes or of the meibomian glands 
were noted in the grandfather, but some reduction in the 
number of cilia and thinning of the lid existed m the 
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mother Both the mother and the grandfather had 
Msual acuitj in each eje of b/6 without correction 
No other ocular defect could be found m either No 
deformities of the ears, lips or palate were present 
Roentgenographic studies revealed bilateral absence of 
the zygomatic processes in both the mother and the 
grandfather (fig 4) 

The roentgenographic reports on the mother and the 
grandfather were as follows 


arch may have been shorter than one normallj sees 
V S , aged 30, a Negro woman, had bilateral absence 
of the zygomatic processes of the temporal bones The 
bones of the vault appeared slightly larger than the 
bones of the base of the skull and of the face The max- 
illa was well developed, with good-sized maxillary 
sinuses, and the maxillary teeth were well formed, with 
no evidence of malocclusion with the mandibular teeth 
The zygomatic bones were well developed The clavi- 
cles showed no abnormality of development 



Fig 4 — Two views of the head ot the mother (.i and B) and of the grandfather {C and D), showing bilateral 
absence of the zvgomatic processes of the temporal bones In one view of the mother {B) the head is turned 
so that only one process can be clearly seen 


S S , aged 50, a Negro, had bilateral absence of the 
z>gomatic processes of the temporal bones The con- 
tours of the skull were not abnormal in that there 
appeared to be no disproportion between the bones of 
the vault and the bones of the face and the base of the 
skull The maxilla was normal, and the maxillary 
sinuses were well developed The tips of the zvgomatic 
bones forming the anterior portion of the zvgomatic 


Careful inquiry, with the study of familj photographs, 
revealed an interesting pedigree based on the abnor- 
mality of the lids (fig 6) The shaded figures in the 
chart represent members of the family with probable 
involvement, according to the information supplied b\ 
the mother and the grandfather, but for whom evidence 
was questionable because of lack of satisfactorv photo- 
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graphs Tlie black symbols indicate members who were 
definitely affected as evidenced by the history and by 
photographs All of the surviving members of the 
family are spread over the United States and either 
could not be reached or could not be induced to undergo 
an ophthalmologic or a roentgenologic study It is pos- 
sible that the child’s uncle, who fails to demonstrate 
any significant defect of the lids, mav possess deficient 
7ygomatic processes 

The condition presented by this family is 
unquestionably a hereditarv d> sostosis but not a 
manifestation of the more common cleidocranial 
dysostosis Fitzwilhams ' said of the facial con- 
tour of the 40 patients with cleidocranial d) sosto- 
sis wdiom he examined 

In every case where the skull changes are present 
they are accompanied bj profound alteration m 
the skeleton of the face The face itself [is] 

frequently described as small and small it is when 
compared with the norma! The disparity in si7e be- 


cases weie defects in the zygomatic processes of 
the temporal hones reported 

In the case reported by Mann considerable 
changes were shown m the facial bones, as w^ell 
as in the sternum The clavicles w^ere not 
specifically mentioned It is not possible trom 
the evidence presented, to exclude hei case fiom 
the cleidocranial dysostosis group The case of 
Kilner may also be of this type Stocks' ^ 
statistics reveal that m 55 per cent of the cases 
of cleidocranial dysostosis there w^eie abnormali- 
ties of the palate Kilner’s patient had a cleft 
palate Unfortunately, roentgenographic exami- 
nations of the clavicles and of the facial bones 
were not included in the report 

In the leports by Beiry.’ Collins - Isakowitz ^ 
and Waardenburg ' the data w ere not sufficient 
to allow one to exclude their cases fiom the 
group with cleidocianial dysostosis 



Fig 5 — Two views of normal 7ygomatic processes 


tween the small face and large head is frequently well 
depicted in illustrations wdiich accompany many of the 
published records of this condition The supra- 
orbital ridges partaking in the increased girth 

of the cranium, prominently overhang the orbits, while 
the bones bounding the orbits below, in common with 
the majority of bones of the face, are small and ill- 
developed and appear flattened or sunken in comparison 
The roof of the orbit is sometimes depressed, thus 
causing some degree of exophthalmos The general 
aspect of the orbit resembles that of a patient with a 
mild degree of hydrocephaly 

Stocks,® m an analysis of 136 cases of cleido- 
cranial d 3 ’^sostosis, stated that there w^ere normal 
clavicles in only 2 instances In none of these 

7 Fitzwilhams, D C L Hereditary Cranio- 
cleidodysostosis, Lancet 2 1466-1475, 1910 

8 Stocks, P, in Pearson, K The Treasury of 
Human Inheritance III Hereditary Disorders of 
Bone Development, Eugenics Laboratory Memoirs 22, 
London, Cambridge University Press, 1925 



Fig 6 — Pedigiee of symmetric defects of the outci 
portions of the lower lids associated with bilateral ab- 
sence of the zygomatic processes of the temporal bones 
7 indicates the child, 2, the mother, and 3, the grand- 
parent, whose cases are described m the text 

The unshaded figures indicate that the lids were not 
involved, the black figures, that there was definite evi- 
dence of involvement of the lids, and the shaded figures, 
that the evidence was questionably positive (uncertain 
history and no photographs) 
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The pedigree in the present cases suggests 
that the responsible gene is a dominant one 
Roentgenographic studies have established the 
fact that the deficiency of the zygomatic process 
is associated with the deformity of the lower lid 
and, m addition, have demonstrated that the 
osseous deficiency is similarly transmitted The 
presence of normal facial bones, other than the 
zygomatic process of the temporal bone, and of 
normal clavicles would exclude these cases from 
the cleidocranial dysostosis group 

Although the defects of the lids in the 3 cases 
presented here are similar to those observed by 
Collins,- Isakowitz,® Mann and Kilner ® and 
Johnstone,® the bony defects are chiefly of the 
zygomatic processes of the temporal bones, and 
not of the z3i^omas, as described in the other 
leports 

SUMMARY 

Symmetric defects in the outer third of each 
lower lid, with absence of the zygomatic proc- 
esses of the temporal bones, as shown roentgeno- 
graphically, occurred in a grandparent, mother 
and daughter The ancestral history of these 
cases suggests that the defect was hereditary and 
that the trait is a dominant one 

Hospital of the University of Pennsylvania 
DISCUSSION 

Dr Francis Mahoney, Philadelphia There 
are numerous types and groups of dysostoses 
of the cranial bones The commonest are the 
meningocele and the encephalocele, and less com- 
mon IS congenital absence of the superior orbital 
wall In cases of the latter malformity there is 
a characteristic pulsation of the globe syn- 
chronous with cardiac pulsations The least 


common type of cranial dysostosis is Luchen- 
schadel, or the lacework skull This is the most 
severe and extensive of the dysostoses of the 
skull None of these forms is hereditary 

Three types with a hereditary link have been 
reported The defect represented by our cases is, 
I believe, the fourth type in this series The 
most spectacular of these types, of course, is the 
hereditary cleidocranial dysostosis, in which 
cranial defects are associated with deficiency or 
absence of the clavicles Some persons with this 
defect can bend forward and touch their shoul- 
ders together They have, as Dr Leopold has 
described, changes m the facial bones, but these 
changes are m the maxilla, with deficiencies in 
the maxillary teeth and malocclusion with the 
mandibular teeth 

Another ,type is the hereditary craniofacial 
dysostosis In this type changes in the skull and 
facial bones appear to be similar to those associ- 
ated with cleidocranial dysostosis without the 
abnormalities of the clavicles 

The third type, which seems most closely 
related to the defect in our cases, is represented 
by tbe hereditary ectodermal dysplasias In this 
condition there is a deficiency in the sweat glands 
and scanty or missing hair Usually the upper 
incisor teeth are absent The skull has the 
appearance of hydrocephaly, with a “too large 
head on a too small face ” 

In our cases the cranial bones are well formed 
There is no disproportion between the bones of 
the vault and the bones of the face There is no 
deficiency or malocclusion of the teeth The 
clavicles are normal The only osseous defi- 
cienc}'- IS the absence of the zygomatic processes 
of the temporal bones However, the changes 
m the lower eyelashes and in the glands around 
them point to some link with the hereditary 
ectodermal dysplasias 



VALUE OF CULTURES BEFORE OPERATION FOR CATARACT 
JOHN H DUNNINGTON, M D , and D LOCATCHER-KHORAZO, M D 

NEW YORK 


A study of a series of 2,508 operations for 
cataract extraction was made to determine the 
value of preoperative cultures in the prognosis 
of postoperative infections and the influence of 
chemotherapy 

For the past eight years cultures of the eyes 
of patients admitted for cataract extraction have 
been examined for their bacterial flora The 
purpose of this study was to determine whether 
any particular micro-organisms were responsible 
for postoperative infections More recently 
these bactei lologic studies have been extended 
to aid in the evaluation of preoperative prophy- 
lactic chemotherapy 

PROCEDURES FOR PREOPERATIVE CULTURES 

In the cases reported the following uniform method 
was carried out The patient was admitted a day prior 
to the cataract operation, and cultures of material from 
both eyes were made as follows ^ Sterile cotton swabs, 
moistened in 1 per cent dextrose infusion broth were 
rubbed firmly twice (back and forth) over the greater 
part of the lower conjunctiva, carefully avoiding the lid 
border and the lashes The swab was then immediately 
streaked over the surface of a rabbit blood agar plate 
(The plate was divided into four portions two for the 
cultures from the conjunctiva of each eye and the other 
two for the cultures from the lids ) For culture of 
material from the lids a swab was applied to the outer 
margin of the lid as the eye was held almost closed 
Readings of the plates were made after eighteen and 
twenty-four and again after forty-eight hours incuba- 
tion at 37 C The cultures from the conjunctivas and 
the lids were worked out separately The colonies 
present were counted and the types of colonies studied 

If a staphylococcus was found, the following steps 
were earned out to determine its pathogenicity 

1 Fomentation of Mannitol — Colonies of staphylo- 
cocci from the original blood agar plate were transferred 
to a 1 per cent Difco-phenolsulfonphthalein-manmtol 
agar plate. Fermentation may occur within a two to 
three hour period of incubation at 37 C The presence 
of acid is indicated by the change of color from red to 
yellow 


Read at a meeting of the New York Academj’- of 
Medicine, Section of Ophihalmology, Jan 15, 1945 

From the Department of Ophthalmology, Columbia 
University College of Physicians and Surgeons, and the 
Institute of Ophthalmology of Presbyterian Hospital 

1 Khorazo, D , and Thompson, R The Bacterial 
Flora of the Normal Conjunctiva, Am J Ophth 18* 
1114-1116, 1935 Thompson, R, and Khorazo, D 
Susceptibility to Lysozyme of Staphylococci, Proc Soc 
Exper. Biol & bled 33 299-302, 1935 


2 Coagulase Test — For this test fresh human plasma 
was used The following procedure was earned out 
Three-tenths cubic centimetei of plasma was mixed with 
a colony of staphylococci The tube was incubated for 
four hours in a water bath at 37 C Complete or 
partial coagulation after two to four hours indicates 
the production of coagulase 

Other types of organisms were isolated and identified 
by the usual bacteriologic tests 

MATERIAL AND RESULTS 

This study included only eyes on which a 
cataract operation had been performed Because 
only rarely was but one organism present and 
because we had many varieties fiom the con- 
junctiva and the lid, it was necessary to make 
an arbitrary decision with regard to the patient’s 
bacteriologic classification The cases were 
grouped roughly as follows 

Group 1 consisted of cases in which hemoljtic 
and nonhemolytic Staphylococcus albus was the 
predominating organism These strains did not 
ferment mannitol or produce coagulase 

Group 2 consisted of cases in which so-called 
pathogenic Staphylococcus aureus was found, 
though it did not necessarily predominate The 
pathogenic Staph aureus was defined by the 
fermentation of mannitol and the production of 
coagulase 

Group 3 consisted of cases in which so-called 
pathogenic Staph aureus was found, though it 
did not necessarily predominate The patho- 
genic Staph aureus w^as defined by the fei menta- 
tion of mannitol and the production of coagulase 

Groups 4, 5, 6, 7, 8, 9 and 10 consisted of 
cases in which the following organisms pre- 
dominated group 4,idiphtheroids , group 5, Pneu- 
mococcus , group 6, Streptococcus pyogenes , 
group 7, Streptococcus viiidans, group 8, Pro- 
teus vulgaris, group 9, Hemophilus influenzae, 
and group 10, miscellaneous gram-negative 
bacilli Group 11 consisted of cases in which 
no growth occurred 

All variations of the bacteriologic pattern were 
found In some cases one organism was 
present, in some thiee or more bacteria were 
present, and in others no growth occurred 

Our bactei lologic lesults and the correlation 
with the occurience of purulent postoperative 
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infection are show n in table 1 The table presents 
the data for eleven groups ot cases according to 
the organisms isolated Group 1 w^as the largest 
and the predominating organism isolated was 
hemolytic or nonhemohdic Staph albus The 
colonies presented morphologic variations Some 
of the colonies were round and smooth, others 
had irregular edges and w^ere opaque A zone 
of hemolysis of fiom 1 to 2 mm occurred in 

T \BLE 1 — Coi I clahoii Bclivecn Pi eopetatwc Bactcnal 
Flofa and Posfopcratwc Injection in 2^08 Cases 
in Which Neithei Sulfonamide Drugs Noi 
Penicillin JVas Used Pi eopei atively 





Number of 


Number of 


Postoperative 

Group 

Operations 

Orfeanisms Isolated 

Infections 

1 

1705 

Staph albus 

None 

2 

529 

Pathogenic Staph aureus 

11 

o 

02 

Unusual staphylococcus 

None 

■1 

gc 

Diphtheroids 

None 

5 

So 

Pncumoeoecus 

None 

0 

9 

Strep pyogenes 

None 

7 

G 

Strep vindans 

None 

s 

IG 

Proteus vulgaris 

None 

9 

2 

H influenzae 

None 

10 

18 

Gram ncgatwe bacilli 

None 

11 

52 

No gropth 

None 


some instances The pigment production varied 
from the tvpical w^hite color to a slightly gieenish 
sliade The organisms w'ere most numeious m 
cultures from the lids, although m some cases 
the growths fiom the conjunctiva and fiom the 
lids w'eie equal This group of staphylococci 
was consideied nonpathogenic, since the strains 
did not ferment mannitol oi coagulate human 
plasma In these cases no serious postopeiatne 
infections occurred 

Group 2 w^as comprised of cases m wdnch pie- 
operative cultuies showed pathogenic hemolytic 
or nonhemolytic Staph aureus The colonial 
morpholog)^ was typical except for a few”^ strains 
producing rough colonies The hemolyzed zone 
w^as from 1 5 to 3 mm in width The usual 
pigment was orange, otherwise it vaiied from 
slightly yellow to deep yellow’^ Some sj>ecies 
did not produce hemolysis The staph) lococci 
in this group weie considered pathogenic since 
the strains isolated fermented mannitol and pro- 
duced coagulase In this group postoperative 
infections with the Staph aureus occurred in 
11 cases In 6 of these cases the e)e was re- 
moved, while m the remaining 5 cases the globe 
w as retained but all vision w^as lost There w ere 
other complications in this group, such as per- 
sistent conjunctivitis, corneal ulcer and irido- 
c)clitis, which may possibly have been produced 
b) this organism but they are not included in 
this report because of the difficulty in establish- 
ing the etiologic relationship 


Group 3 consisted of cases in wffiich an atypical 
staphylococcus w'as the predominating organism 
Strains isolated from the conjunctiva and the 
lids either fermented mannitol and did not pro- 
duce coagulase or produced coagulase and did not 
ferment mannitol The colonies isolated did not 
appear unusual wffien compared with, those in 
the tw'o groups previously described No post- 
operative infection occurred 

Group 4 consisted of cases in which diph- 
theroids predominated Some w^ere identified as 
Corynebactenum xerose and others as Coiyne- 
bacteriuni hofmanm We did not attempt to 
classify all the diphtheroids These organisms 
appeared to be entirely^ nonpathogenic for the 
eyes and did not produce any postoperative in- 
tections Groups 5, 6 and 7, consisting of ren 
few' cases, ivere those in w'hich Pneumococcus, 
Sti py'ogenes and Str viridans, respectively 
j)i edoininated A^o infections occurred post- 
operatively' 

In gioups 8 and 9 ty'pical P vulgaiis and 
H influenzae weie the predominating respective 
oiganisms, and postoperatne infections did not 
occur 

In group 10 gram-negative bacilli w'ere pies- 
ent which were not classified The colonies 
were translucent, round and glistening and de- 
r eloped fully only after forty-eight houis’ incu- 
bation They were gram-negative slendei 
bacilli, nonmotile, non-acid-fast and m some 
respects resembled diphtheioids moiphologi- 
cally The strains isolated did not ferment any 
sugais and did not liquefy gelatin or Lofflei s 
serum Indole w'as not produced Some strains 
pioduced acid, slight coagulation or digestion 
in litmus milk GroujD 11 consisted of cases in 
which no growth occurred In this group no 
postoperative complications occurred 

As seen in table 1 , operation for cataract w as 
peitoimed m 529 cases in which pathogenic 
staphylococci w'ere present Since purulent 
postoperative infections occurred in only 11 
cases, we thought that some specific surgical 
method might influence the incidence of post- 
operative infection Several methods of cataract 
extraction were employed The type most fre- 
quently' employed was the mtracapsular and 
next was the extracapsular extraction Infection 
occurred m 5 cases after each of these types of 
extraction and in 1 case after a linear extraction 
Therefore it seems that postoperative infection is 
independent of the type of operation 

Since these postoperative infections were due 
to pathogenic staphylococci, it seemed reasonable 
to investigate the possibility' of developing a 
uniform preoperative procedure w'hich could 
form the basis for treatment in the future From 
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September 1943 to January 1944 tvvo types of 
treatment to pre\ent postoperative infections 
uere used First, vve applied an ointment (50 
per cent hydrous \\ ool fat and 50 per cent \\ lute 
petrolatum) containing sodium sulfathia^ole in 
5 per cent concentration three or foui times 
daily to the conjunctiva and the lids until the 
pathogenic oiganisms disappeared Repeated 
cultures determined the rate of pt ogress of the 
tieatnient It usually required from seven to 
ten dajs to eliminate the staphylococci, the 
period depending on the number of pathogens 
piesent on the lids and the conjunctiva Tins 
treatment as discarded because of the frequenc} 
mth which the patients exhibited an alleigic 
1 espouse to this form of medication 

We then began using an ointment containing 
appi oximately 1,000 to 2,000 Oxfoid units of 
penicillin pei giam of base (hydrous wool fat) 
After the isolation of a potential pathogen from 
the pieopeiative culture, this ointment uas aji- 
pliecl ever} two or three hours to the conjunctna 
and the margins of the lids The frequency of 
local application was based on the numbei of 
the bacteria piesent on the conjunctiva and the 
lids Since penicillin deteriorates rapidly and 
also escapes fiom the eye, frequent tieatments 
uere consideied necessary In our opinion, it 
is not so satisfactory to use penicillin in diop 
form because in aqueous solution it disappears 
more lapidly fiom the conjunctiva and, further- 
more, does not remain in constant contact with 
the eyelashes, wheie the greatei number of 
organisms are usually found To observe the 
late ot the dealing up of the infection, two 
cultures a day were taken one in the moining 
and the other late m the afternoon It was found 
that it required fiom three to eight days of 
constant treatment to eliminate the pathogenic 
staphylococci fiom the conjunctiva and the lids 
This slow progiess was confirmed by repeated 
cultures In general the idea is to maintain the 
penicillin ointment constantly on the conjunctiva 
and the lids in order to inhibit the giow^th of the 
infecting oiganism Each case presents an indi- 
vidual problem, depending on the numlier of 
oiganisms In some cases a sensitivity to peni- 
cillin may develop, comparable to the sensitivit} 
to the sulfonamide compounds In such cases 
local treatment wuth penicillin ointment was 
discontinued One patient appealed to be sensi- 
tne to the hydrous wool fat base 

All the strains of staphylococci isolated from 
the conjunctna and the lids weie tested foi 
sensitnity to peniciriin The usual method of 
testing inci easing dilutions of penicillin for its 
abiht} to prevent giowth of a 1 1(X) dilution of 


staphylococci proved the organisms to be sensi- 
tive to the drug 

In 663 cases of cataract encountered since 
January 1944, penicillin ointment has been 
applied routinely to both eyes as soon as the 
material for cultures was taken Each patient, 
Irefore his operation, received at least five treat- 
ments, even m the absence of the pathogenic 
staphylococci In the presence of a pathogenic 
staph} lococctis, the penicillin treatment was con- 
tinued as pieviously described until the conjunc- 
tnas and lids w'ere free, oi almost free, of 
pathogens In not all the cases in which opera- 
tion was done after the treatments weie the eyes 
entirely free of the pathogens The final cul- 
tuies still had a few^ colonies either fiom the 
conjunctiva oi fiom the lid In these cases 
penicillin diessmg was applied immediately 
aftei the operation and in the subsequent dress- 
ings 4 his group also includes the clinic cases, 
in which often cultuies weie taken about a week 
jirioi to admission Because of the scarcity of 
penicillin ointment, the clinic patients weie 
gnen ointment containing 5 per cent of sodium 
sulfathiazole, to be used several times dail} 
On admission to the hospital they weie given 
the loutine tieatment wnth penicillin ointment 
In none of the 663 cases did a puiulent infection 
occui 

For comparison, we collected data on 730 
earlier cases m which no preopeiative cultuies 
weie made The preoperative tieatment here 
consisted of “puddling” the eye with a fresh 
solution of protein siher (25 per cent) an hoiii 
oi two before opeiation and again on the opeia- 
ting table In some instances this same treatment 
was used the night befoie opeiation and eaily 
the next moining, in addition to the two treat- 
ments just prior to opeiation The incidence of 
puiulent postoperative infection m the two 
groups IS shown in table 2 

Table 2 — Incidence of Posfopeidtive Infectious in 730 

Cases in Which Pieoperative Cultuies Weic Not 
Made and Only Pi of cm Silvei Was Used Befoie 
Opeiation as Compaied with Incidence in a 
Senes of 663 Casei in Which Pieopcia- 
tive Cultuies JVeic Made and Peni- 
cillin'' Ointment Was Used 



> umber of 

umber of 

... ^ 

Group 

Operations 

Infections 

Preoperative Treatment 

1 

710 

TO 

iu 

Protein silver, 25% 

O 

60 ; 

Aone 

Ptnfciliin ointment 
(1,000 2,000 Oxford units) 


In 104 cases m wEich operation was delaied 
because of the presence of pathogenic oiganisms 
(as summarized m table 3) no infections 
occui led when this t}pe of tieatment was used 
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pi'eoperatively to nd the conjunctiva and the 
lids of the bacteria Some patients appeared to 
be sensitive to sulfathiazole , so they were treated 
with penicillin Two patients from the penicillin 
group were placed under treatment with sulfa- 
diazine because the pathogenic staphylococcus 
isolated from the conjunctiva was not sensitive to 
penicillin Four patients, 2 with Str pyogenes 
and 2 with a pneumococcus, were successfully 
treated preoperatively wuth an ointment contain- 
ing 5 per cent sodium sulfathiazole As seen in 
table 1, 32 patients with either Str pyogenes or 
a pneumococcus present m the eye were not 
treated and no postoperative infection occurred 

COMMENT 

From this bacteriologic analysis it would 
appear that the presence of a pathogenic staphy- 
lococcus in the eyes previous to cataract extrac- 
tion increases the possibility of postoperative 
infection Of 529 eyes operated on with known 
pathogenic staphylococci present in the preopera- 
tive cultures, purulent postoperative infections 
occurred in 11 It seems, also, that the type of 
opeiation does not influence the occuiience of 
postoperative infection It is interesting to note 
that the great majority of the patients with 
cataract whose eyes showed numerous pathogens 
had no postoperative infection It is possible 
that variation of lysozyme content has a great 
deal to do with the natural defense of the 
eyes and their resistance to postoperative in- 
fections 'Fleming - and Ridley ® stated that 
some pathogens are affected by lysozyme It 
may be that a high concentration of certain 
enzymes affoids protection against any type of 
infection It is known that lysozyme may inhibit 
and destroy saprophytes Tears have a high 
concentration of lysozyme When postoperative 
infections developed, they w'ere usually due to 
the pathogenic Staph aureus » Howe\er, it is 
interesting to note that in the group of patients 
for whom preoperative cultures w^ere not made 
the postoperative infections were not all due to 
Staph aureus In 2 the infection was caused by a 
pneumococcus in 1 by Str pjmgenes and in 1 
b}^ Bacillus pyocyaneus 

Before preopeiative treatment with penicillin 
01 sulfathiazole w^as instituted, it w'as routine to 
‘puddle ’ both eyes wuth 25 pei cent protein 

2 Fleming, A. On a Remarkable Bacterioh tic 
Element Found m Tissues and Secretions, Proc R 03 
Soc , London, s B 93 306-317, 1922 

3 Ridle\ , F Lj soz\ me An Antibacterial Bod 3 
Present in Great Concentration in Tears, and Its Rela- 
tion to Infection of the Human E^e, Proc R 03 Soc 
Med 21 1495-1506, 1928 


silver Thompson, Isaacs and Khorazo,^ in a 
study of the action of this disinfectant under 
conditions as similar as possible to those in the 
eye, found that protein silver is slow in action 
as an antiseptic against pathogenic organisms 
and that it is moderately injurious to leukocytic 
activity and definitely so to the action of 
lysozyme 

Recently all patients with pathogenic organ- 
isms have been treated preoperatively with peni- 
cillin ointment or with 5 per cent sodium sulfa- 
thiazole ointment (table 3) Our experiments 


Table 3 — Incidence of Postopeiatwe Infections in 104 
Patients Tieated with Sulfonamide Drugs or Penicillin 


dumber of Organisms 
Patients Isolated 

Drugs Used 

Number of 
Postoperative 
Infections 

72 

Pathogenic Staph 
aureus 

Penicillin ointment 
(1 000-2,000 Oxford 
units per gram) 

None 

2S 

Pathogenic Staph 
aureus 

Sodium sulfa 
thiazole oint 
ment, 3% 

None 

2 

Pneumococcus 

Sodium sulfathia 
zoic ointment, 3% 

None 

2 

str pjogenes 

Sodium sulfathia 
zole ointment B% 

None 


have shown that it is possible to free the conjunc- 
tiva of the pathogens m from three to ten days, 
and in some instances forty-eight hours is suffi- 
cient •'While some patients normally carry 
pathogenic staphylococci in the conjunctiva or 
lids without any symptoms of inflammation and 
no infection develops if there is no surgical 
intervention, the presence of such pathogens in 
the eye may give rise to postoperative infection 
Even this small senes of patients treated locally 
with penicillin ointment shows such encouraging 
results that it should be possible to establish 
treatment in the future for patients whose con- 
junctiva and lids harbor pathogenic staphylo- 
cocci If this freedom from postoperative infec- 
tion continues as the series is enlarged, the 
value of preoperative treatment is cleaily sug- 
gested It is interesting to note that in 27 of 
these 104 cases, foci other than the eye were 
found from which pathogenic staphylococci were 
isolated These foci were in the throat, the nose 
and the skin around the eye Adequate treatment 
of such foci may be necessary in order to pi event 
lemfection of the eye 

SUMMARY AND CONCLUSION 

Gieat variation in the preoperative bacteiial 
flora w^as observed in studies on 2,508 eyes 

4 Thompson, R Isaacs, M L , and IGiorazo, D 
A Laboraton Studi of Some Antiseptics with Reference 
to Ocular Application, Am J Ophth 20 1087-1099, 1937 
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previous to operation for cataract The predom- 
inating organism appeared to be Staph albus, 
and the next in order pathogenic Staph aureus 
Other organisms occurred less frequently 

Postoperative infections were due in the great 
majority of cases to pathogenic Staph aureus 
Postopei ative infections observed were inde- 
pendent of the type of opeiation 

Of 730 cases in which no preop er alive cultures 
were made and the treatment before operation 
consisted of instillation of piotein silver, 25 per 
cent, three or four times in the twenty-four hours 
preceding operation, postoperative infection oc- 
cuired in 13 

In 663 cases in which penicillin ointment 
(1,000 to 2,000 Oxford units), or sodium sulfa- 
thiazole ointment, 5 per cent, was used pre- 
cperativelj, no infections occurred 

In 104 cases in which, because of known 
pathogenic organisms, operation was delayed 
until tieatment with penicillin or sulfathiazole 
was used, no infections occurred 

This study indicates that preoperative cultures 
should be made on admission in eveiy case in 
which cataract extraction is to be done, with a 
view to piophylactic treatment 

635 West One Hundred and Sixty-Fifth Street 

DISCUSSION 

Dr Arnold Knapp, New York This is a 
valuable paper and shows a great advance in 
demonsti atiiig that with certain preliminary 


treatment of the eyes preparatory to cataract 
exti action the convalescence will proceed without 
infection Formerly one used to examine a 
smear, and if only a few staphylococci were 
present, the operation was proceeded with, 
provided everything else was normal First, I 
should like to ask whether the number of 
staphylococci is a factor in pathogenicity Sec- 
ond, I should like to ask Dr Dunnington m how 
broad a sense he uses the term “infection ” Does 
It include any undue redness of the eye or mild 
iritis ? These also are signs of infection 

Dr John Dunnington, New York I am 
glad that Dr Knapp has brought up the question 
of what constitutes an infection, although I hoped 
I had made it clear that we included as “infec- 
tions” only those conditions that went on to 
endophthalmitis or panophthalmitis Most of 
the infected eyes were removed All of them 
suffered complete loss of vision We did not 
include as “infections” conjunctivitis, iritis, 
iridocyclitis or corneal ulcer, as there was 
genuine doubt as to whether we could identify 
the infecting oiganisms m such processes In 
all of the cases listed as instances of infection 
cultures, both preopei ative and postoperative, 
showed the infecting organism We excluded 
purposely those in which there could be any 
question as to the nature of the infecting organ- 
ism 

Dr D Locatcher-Khorazo, New York In 
answer to the question as to how many organisms 
can incite an infection, we have seen infection 
develop when only 3 colonies of pathogenic 
staphylococci were found preoperatively 
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CAVERNOUS DEGENERATION, NECROSIS AND OTHER REGRESSIVE 
PROCESSES IN OPTIC NERVE WITH VASCULAR 
DISEASE OF EYE 

PROFESSOR ARNOLD LOEWENSTEIN 

GLASGOW, SCOTLAND 


Schnabel discovered cavernous degeneration 
in the tissue of the optic nerve in glaucomatous 
eyes He ^ and his pupil Elschnig - declared that 
the condition was peculiar to glaucoma Other 
investigators, like Axenfeld and Stock ° found 
cavernous changes in tJie nen^e ni cases of Jngh 
myopia Koyanagi and Takahashi and othei 
authors observed the condition in eyes excised 
for infraorbital tumor Lagrange and Beau- 
vieux ■’ demonstrated pronounced vascular 
changes m glaucomatous eyes wdiich showed 
cavernous degeneration of the nerve In several 
cases ot prnnar} glaucoma they discovered 
sclerosis and obliteration of the laminar and 
letrolaminar vascular twigs m the optic nerve It 
IS interesting that they correlated cavernous de- 
generation of the optic nerve wnth similar features 
described in brain tissue in association wnth vas- 
cular disease called by Pierre Mane etat lacnii- 
au c and b} C and O ^ ogt Hat a iblc It is like- 
wise interesting that Duke-Elder® stated that 
an ischemic factor attendant on sclerosis ,of the 
nutrient arteiies ma)' cause softening of the optic 
nerve tissue m glaucomatous eyes 

Several explanations of cavernous degeneia- 
tion in the nerve have been adv^anced The first 
IS that the condition is the result of increased in- 
traocular jjressure Another vuew has it that an 
abnormal lytic piocess is at work, the lysins being 
liberated m the intiaocular fluid of glaucomatous 
etes (Elschnig) My findings lead me to think 

From the Tennent Institute of Ophthalmology, Glas- 
gow University (Prof W J B Riddell) 

1 Schnabel, J Arch f Augenh 15 311, 1885, 
Ztschr t Augenh 24 273, 1892 

2 Elschnig Glaukom, in Wesselj, K Patholo- 
gische Anatomic des Auges, in Henke, F , and Lubarsch, 
O Handbuch der speziellen pathologischen Anatomic 
und Histologic, Berlin, Julius Springer, 1928 \ol 1 

3 Stock, W Klin Alonatsbl f Augenh 46 342, 
1908 

4 Kojanagi, Y and Takahashi, T Arch f Ophth 
115 596, 1924-1925 

5 Lagrange and Beauvieux Arch d oplit 42 129, 
1925 

6 Duke-Eldei, S TcNt-Book of Oplithalmol- 
ogv St Louis, C V Hosbv Company, 1940, vol 3, 
P 3354 


that these two view s are untenable, for cavernous 
change is not limited to the prelaminar and the 
immediately postlaminar part of the nerve For 
the most part the changes to be described are 
situated at some distance from the lamina cribrosa 
as u ell A third view is that cavernous degenera- 
tion IS the result of ascending degeneration in- 
the neiv^e, a sequel of destruction of fibers at the 
disk associated with glaucoma But, again, this 
cavernous change should present a continuity ol 
the degeneration, and its intensity should be 
greatest near the disk and of lesser degree deeper 

I should like to stress that cavernous degen- 
eration m the nerve is but one of the pathologic 
changes I have found m my study The others 
were neciotic and sclerotic alterations Thus, 

I found once ganglioform degeneration (cytoid 
bodies) and tw'ice calcified hyaline concretions 
(diusen) within the tissue of the optic nerve 
Sometimes indeed, two processes were demon- 
strable in one section Once an area of fatty 
infiltiation was noted Piofound v^ascular changes 
were piesent m all the eyes examined Most of 
the eyes had been remov’^ed for thrombosis of 
the cential vein complicated by glaucoma 

Glaucoma and v'asculai disease are closely 
associated m one's mind Wagenmann " in 1892 
stated the opinion that glaucoma and thrombosis 
of the central vein have a common cause Salz- 
maiin,® after exainining 65 e 3 '^es removed for 
absolute glaucoma found that only 8 had a 
normal central retinal v^ein He assumed that 
thrombosis of the cential retinal v'^ein frequently 
follows primary glaucoma He confirmed the 
opinion of Schweiggei Hirschberg Coats, Lebei 
Verhoeft and others Salzmann assumed that a 
chain of cause (increase of intraocular pressuie) 
and effect (thrombotic v^ascular processes) ag- 
grav ates the primary condition 

All the eyes examined w ere i emoved at opera- 
tion, so postmoitem changes can be discounted 

7 Wagenmann, A Arch f Ophth 38 213, 1892 

8 Salzmann, M Glaukom und Nefzhautzirkula- 
tion Abhandlungen aus der A.ugenheilkunde und ihren 
Grenzgebieten Berlin, S Karger, 1933 
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Noi does the lesult of trauma to the nei\e in- 
flicted by forceps or scissors ( Siegrist,^ Elschnig 
and Goldl>erg,^® Spuhler ”) confuse the picture, 
for the effect of such injury bears no resemblance 
^ to the histologic changes desci ibed 

RLPORT or CASES 

Case 1 — The patient had a history of simple glau- 
coma, with trephination on Dec 16, 1939, and cataract 
\bsolute glaucoma de^ eloped in September 1940 The 
eye was excised 



Fig 1 — 4, necrotic focus in front of and ca\ernous 
degeneration behind the lamina cnbrosa Here, a indi- 
cates a necrotic focus, b, a patch of necrotic nerve 
fibers , c, an engorged capillary , d, cavernous degenera- 
tion, and c, border tissue 

B longitudinal section of a branch of the central 
arterj'- The arrow shows narrowung of the lumen at 
the sharp edge 

Examination revealed a broad synechia at the loot ot 
the ins on one side , cellular infiltration of the ins and 

9 Siegrist, \ -Vrch f Augenh (supp ) 44 178, 

1901 

10 Elschnig, A , and Goldberg, H Klin ifonatsbl 
1 Augenh 40 (pt 2) 81, 1902 

11 Spuhler O ^rch f Ophth 56 77, 1903 


ciliary body, occlusion of the pupil wuth pigmented 
organized tissue, engorgement of all uveal vessels, and 
extensive mossy hemorrhages in the periphery of the 
retina (the retina was examined in bulk) In antero- 
posterior sections the retinal cup was filled with glial 
tissue There w'ere small foci of cavernous degeneration 
111 front of the cribriform plate and a necrotic process 
(fig 1 A) The necrotic area (a) was sharplj delinea- 
ted, measured 80 by 100 microns and lay on the lamina 



Fig 2 — Necrotic prolapse of optic tissue between the 
retina and Bruch’s membrane, Ji indicates a necrotic 
patch 



Fig 3 — Four necrotic patches J, 2, 3 and 4 in the 
lateral part of the optic nerve 


It reached the edge of the disk and was lined with 
what Elschnig has called “border tissue” A bundle ot 
ill defined nerve fibers (b) was separated from the 
necrotic focus by infiltrated nerve fiber tissue The 
walls of some of the small vessels m the nerve, as well 
as in the choroid, showed hyaline thickening Behind 
the lamina there was extensive patchy cavernoiis de- 
generation (cT) Figure 1 B, from the same eje shows 
narrowing of the lumen of a branch of the central 
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artery, from a diameter of 45 microns to one of 9 
microns The vessel is again dilated to a lumen di- 
ameter of 65 microns as it crosses the sharp edge of 
the cup 

Case 2 — In the affected eye, thrombosis of the cen- 
tral retinal artery had occurred The ins was atrophic 
and the retina hemorrhagic throughout, with cystic 
degeneration The choroidal vessels were much en- 
gorged All the vessels showed broad hyaline thicken- 
ing of the walls The retinal cup was filled with glial 



Fig 4 — A atheromatous lascular changes and ca\er- 
nous degeneration The arrows indicate athcioma vas- 
culare 

B, high degree of thickening of the wall of the central 
retinal arter 3 '- (arrow), surrounded bj an area of caver- 
nous degeneration Note the ratio of lumen to w^all of 
1 2 

tissue and was bridged bj a thin glial membrane In 
figuie 2, fibrous tissue with necrotic patches (ii) can 
be seen to haae in\aded the area between Bruch’s 
membrane and the retina, the laj ers of the latter having 
been raised in the piocess and dcstioaed at this side 
Tins wedge ot tissue was 225 microns m lengtli and 
170 microns in height The center of this mass was 


largely necrotic A vessel could be seen coursing 
around the end of Bruch’s membrane, and this 
vessel showed endothelial proliferation Around the 
necrotic area were several rows of glial cells and en- 
gorged capillaries Elsewhere m the nerve, behind the 
lamina (fig 3), were four necrotic patches Partially 
or completely closed vessels were frequent in the 
neighborhood of these foci The necrotic patches 
differed from the Siegnst-Elschmg artefacts 

Case 3 — This case, again, is an instance of throm- 
bosis of the central retinal artery with secondary glau- 
coma Iridectomy was performed, without success The 
eye w^as excised The whole uvea was infiltrated, and 
the choroid was thickened to five or six times normal 
The w'alls of the vessels of the choroid were broad 
and hyalmized, and many vessels in the retina, as well 
as in the choroid, showed fatty necrosis of the suben- 
dothehal layer Sections stained with sudan III showed 
fatty masses in the outer molecular layer and in the 
optic nerve In pjroxylm sections the optic nerve was"^ 
richh infiltrated w'lth Ijmphocjtes and showed a mi- 



Fig 5 — Cross section of the optic nerve behind the 
lamina ciibrosa, showing the thrombosis of the central 
vessels Weigert’s elastica stain Heie, a indicates 
tliickeiied perivascular coat b a thrombosed vein, 
arrow' at right, a sclerosed plaque, and arrow' at left, - 
cavernous degeneration 

iiute, but w idespread, “cavernous ’ change, giving the 
tissue a sievelike appearance (fig 4 and B) This 
change w'as not tjpical of cavernous degeneiation but 
suggests fatty droplets dissolved m processing 

Case 4 — The eje was seen in a stage of absolute 
glaucoma demanding excision The patient suffered 
fiom associated cerebral vascular disease Figure 5 
shows extensiv'e retrolammai taveinous change The 
process involves more than one third of the radius of 
the disk There were two large cavernous areas of 
this tj'pe, which were not linked, as serial cross sec- 
tions of the nerve proved Figure 5 shows also a 
sclerosed plaque separated from the cavernous area by 
healthy tissue The plaque is surrounded by thick 
clastic fibers There w'as thickening of the pia and 
arachnoid, with subdural hemorrhages in the sheath of 
the optic nerve 
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Case 5 — ^This case was one of advanced hypertensive 
retinopathy with widespread hemorrhages in all layers 
of the retina, fatty infiltration of tlie retina, ganglioform 
degeneration of the retinal nerve fiber layer and bilateral 
retinal detachment The vessels showed marked endo- 
thelial proliferation and subendothelial fatty necrosis 
The disk was swollen asymmetrically The nerve fiber 
layer was thickened locally near the disk, a growth of 
glial cells being responsible (fig 6 A) At the base 
of the swollen disk was a calcified, hyaline concretion, 
a so-called druse, measuring about 140 by 240 microns, 
staining dark blue and pushing the nerve fibers aside 
(fig 6 B) Many of the nerve fibers ended blindly 


The cytoid bodies did not take stains for fat In this 
case different types of tissue degeneration were found 
existing simultaneously necrotic, cavernous, ganglio- 
form and hyaline 

Case 6 — This case was one of absolute glaucoma 
wuth iridocyclitis The cornea, ins and ciliary body 
were infiltrated wuth lymphocytes and plaSma cells The 
loot of the ins was adherent to the corneoscleral tissue 
Strands of the vitreous with polymorphonuclear leuko- 
cytes and lymphocytes were observed There was a 
preretinal capillary plexus, and extensive hemorrhage 
occurred throughout all layers of the retina The 
septums and the sheaths of the optic nerve were in- 



Fig 6 — A, wavy protuberances near optic disk The ner\e fiber layer is thickened, and the glial nuclei 
are increased B, subretinal prolapse of the nerve fibers which have undergone ganglioform degeneration 
(arrow' at top) with calcified druse {d), or h} aline concretion, a, id cavernous degeneration (arrow- at right) 
The retina is indicated by ^ C, subretinal ganglioform degeneration of neive fibers Note the isolated nerve 
fibers diving into the necrotic mass High pow-ei magnification 


here Small foci of cavernous degeneration appeared 
between the diuse and the lamina An area betw-een 
the raised retina and the choroid was filled with a 
w-edgelike mass ot degenerated nerve fiber tissue The 
cross section of this w-edge was a triangle, with a 
length of 920 microns and a height of 270 microns 
The mass consisted of pooil} staining granular material 
with citoid bodies These bodies \aried m size and 
the “pseudo nuclei ’ in staining reaction (fig 6 C) 


filtrated with l 3 mphocytes Necrotic loci occurred in 
fiont of the lamina, some 7 to 800 microns long by 
3 to 400 microns broad (fig 7 A and B), sharply 
demarcated and show-ing yellow-ish w-hite in slides 
stained with hematoxylin and eosin Around these 
foci was a framework of glial cells and fibroblasts 
Alost of the foci were structureless, granular masses 
One focus sent a hornlike process between the retina 
and the pigmented epithelium, and at its outer limit it 
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Fig 7 — A, necrotic foci in the disk in front of the cribriform plate The arrow indicates a sharply delineated 
necrotic focus ith subretinal prolapse B, necrotic foci (arrow at left) passing over into a subretinal necrotic 
mass (arrow at right) C, high power magnification of the necrotic focus (arrow at right) passing o\er into 
subretinal granular mass (arrow at left) D, nuclei of nerve fibers («) turning sharplj under the retina and end- 
ing abruptlj within the necrotic layer The arrow indicates normal iieuroepithelium, < 7 , the subretinal granular 
mass E, necrotic mass (a) sending four processes into the subretinal granular mass (b) , X 600 
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was bound by a structure having a laminated ariange- 
ment, like the layers of an onion (fig 7 C and E) The 
foci at the other side of the disk were not so sharply 
differentiated Theie ivas an extension of granular 
recrotic substance subietinally Here rows of elongated 
nuclei were freely embedded (fig 7 D) The existence 
of an extensive retinal rete mirabile and the large 
letinal hemorrhage are, I think, evidence that venous 
obstruction was present m this case 

Several other eyes excised for glaucoma were ex- 
amined histologically, but the details of the findings 
need not be given Some of them showed degenerative 
changes in the nerve, mostl}" cavernous and necrotic, 
associated with profound vascular changes 

COMMENT 

Two points engaged my attention as the re- 
sult of the stud} of these 6 cases The first, and 
less significant perhaps is the occurrence of sub- 
letinal prolapse of optic nerve tissue as a result 
of disease processes in the neive This may be 
consequent on the growth of aberrant nerve 
fibers, such as I have desciibed elsewhere (Loe- 
wenstein^-) In that study, the aberiant nerve 
fibers were found growing out from the nei\e 
into the retroretinal area in an eye excised for a 
melanotic growth It is interesting to speculate 
that the pathologic outgrowth of nerve fibers 
and the melanoma may have sprung from one 
stem namely, an abnormal iieuroectoderm, if 
Alasson’s concept is correct Another concept 
more to the point is the origin of this prolapse 
of optic nerve tissue, such as occurred in case 5 
(hypertensive neuroretmitis) It is suggested 
by a consideration of the changes that take place 
in papilledema Paton and Holmes have shown 
that the optic nerve fibers sometimes push aside 
and raise the retina in the neighborhood of the 
swollen disk B Samuels has distinguished 
three t}pes of ciicuinpapillaiy tissue in papil- 
ledema (1) a more oi less homogeneous 
mass, similar to a coagulated fluid, (2) a ver} 
loosel} meshed tissue, poor m nuclei, and (3) a 
compact, very cellular tissue, reminding one of 
neuroglia proliferation Abelsdorff,^- m similai 
observations, desciibed the fibers at the edge of 
the swollen disk as assuming an S-shaped band 
Paton and Holmes w^ere able to demonstrate an 
actual rupture of the fibers m this lateral bulge 
I did not note rupture of the fibers m 6 cases of 
papilledema, other than m case 5, m which I ex- 

12 Loewenstein, A Bnt J Ophth 29 6, 1945 

13 Paton, L , and Holmes, G Tr Ophth Soc U 
Kingdom 31 117, 1911, Brain 33 389, 1911 

13a Samuels, B The Histopathologi of Papillo- 
cdema, Tr Ophth Soc U Kingdom 57 529, 1938 

14 Abelsdorff Optic Nerve, m Wessely, K 
Pathologische Anatomic des Auges, m Henke, F , and 
Lubarsch, O Haiidbuch der speziellen pathologischen 
Anatomic und Histologic, Berlin, Julius Springer, 1928, 
lol 1, p 725 


ammed the eyes In 1 case only a broad wedge of 
optic nerve fibers w^as found betw^een the hex- 
agonal cells and the letina It would seem, how- 
evei, that m case 5 (hypertensive retinopathy) 
lupture of the fibers really took place m passing 
over the sharp edge of the calcified mass The 
rupture may have been due to the mechanical 
effect of the lesion 

The second, and majoi, point of interest is the 
variety of forms of degeneration appealing con- 
sistently 111 the nerve m association with pro- 
found vascular disease V arious degenerative 
piocesses were often present contemporaneous!} 
Necrotic and cavernous patches w^ere frequently 
associated Case 4 is especially interesting, as 
several cavernous foci occurred, with a sclerosed 
plaque Small vessels of the optic nerve showed 
changes m the walls and thrombotic occlusion 
This association was stressed recently by Schem- 
ker,’'’ w'ho demonstrated that the sclerosed 
plaques m the brain m cases of acute dissemi- 
nated sclerosis are frequently associated with 
thrombosed vessels 

I want to mention especially the findings in 
case 3, in which fatty infiltration of the optic 
nerve tissue was discovered with the sudan III 
stain Pyroxylin sections of the other part of 
the optic nerve displayed rarefaction of the tissue, 
similar to cavernous changes 

Henschen found malacic and necrotic 
changes associated with artei losclerosis He 
demonstrated them in the occipital lobe and else- 
where Fuchs discovered focal degeneration in 
the optic nerve in cases of arteriosclerosis The 
foci appeared as granular masses m section with- 
out inflammatory reaction Fuchs stated that 
they weie consequent on disturbance of the small 
pial twigs supplying the nerve In the histologic 
literature on toxic neuntides, e g , those due to 
alcohol and diabetes, vascular changes are fre- 
quently mentioned (Igersheiinei I think that 
the changes I have found in the optic nerve — 
cavernous, necrotic, ganghoform and sclerosed 
degeneration and establishment of calcified 
drusen — were secondary to vascular disease 

SUMMARY 

A histologic study w^as made of seveial eye^ 
with profound vascular changes Special atten- 
tion was given to the pathologic types of degen- 

15 Scheinker, I M Histogenesis of Early Lesions 
of Multiple Sclerosis Significance of Vascular Changes, 
Arch Neurol & Psychiat 49 1 78 (Feb) 1943 

16 Henschen, S E Arch f Ophth 78 212 1911 

17 Fuchs, E Arch f Opiith 103 304, 1920 

18 Igersheimer, J Am J Ophth 23 1243, 1940 
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eration m the optic neives The observations on 
6 eyes aie desciibed in some detail 

Cavernous and neciotic degeneration weie al- 
most consistently found and fiequently the two 
changes occmied together They veie some- 
times present in marked degiee, at others they 
were inconspicuous A sclerotic plaque, a sub- 
retinal process of ganghofoim degeneiation of 
neive fibeis and, m 2 cases a calcified druse weie 
found m the optic nerve 


In some cases the disease process exceeded the 
boundaiies of the neiwe head and extended into 
the subretmal space 

These observations lead me to conclude that 
all these degenerative changes are the result of 
vasculai damage with impairment of nutrition 
lather than the effect of increased intiaoculai 
pressure 

Tennent Institute of Ophthalmolog}" 
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EFFECT OF ANOXIA ON HETEROPHORIA AND ITS ANALOGY WITH 

CONVERGENT CONCOMITANT SQUINT 

FRANCIS HEED ADLER, M D 

PHILADELPHIA 


In a previous paper the existing knowledge 
of the voluntary and motoi mechanisms con- 
trolling ocular movements was summaiized It 
was pointed out that the reflex mechanism was 
even moie important than the voluntai}^ m 
that the eyes were constantl}^ under the influence 
of involuntaiy tonic impulses which determined 
not only then fixation of objects in space but 
also their relation to each other This mechanism 
is the harness wdiich keeps the eyes associated 
so that the two maculas are used simultaneously 

The chief source of reflex tone is the visual 
fixation reflex Lancaster “ pointed out some 
time ago the importance of this mechanism for 
fusion, although he considered that it was a 
conscious, voluntary mechanism and traced the 
afferent pathway from the frontal centers instead 
of from the optomotor center in the occipital 
cortex The evidence I believe is strongly m 
favor of its being a purely involuntary reflex 

All of the other sources of tone, such as the 
otolith apparatus, the semicircular canals, the 
convergence mechanism, and perhaps others as 
yet undiscovered, together with the visual fixa- 
tion reflex suffice to keep the eyes m alinement 
with each other and fixed on an object in space 
which falls within the visual and motor fields 
When the visual fixation reflex is artificially 
eliminated by one means or another and the 
position of the eyes is measured one is detei- 
mining the effect of all these other sources of 
tone working together This is spoken of as the 
measurement of the muscle balance, which, as 
Lancaster aptly remarks, puts the emphasis on 
the wrong part of the neuromusculai apparatus 
I cannot do better than quote from Lancaster’s 
admirable paper as follows 

He [the average ophthalmologist] sees an evophona 
and says that the lateral rectus muscles are pulling too 


From the Hospital of the University of Pennsyl- 
vania 

Address delivered before the New England Ophthal- 
mological Society, Boston, Feb 20, 1945 

1 Adler, F H Pathologic Physiology of Con- 
vergent Strabismus Motor Aspects of the Nonac- 
commodational Type, Arch Ophth 33 362 (May) 1945 

2 Lancaster, W B Physiology of Disturbances 
of Ocular Motility, Arch Ophth 17 983 (June) 1937 


hard or that the mesial rectus muscles are not pulling 
hard enough, which is true But he jumps to the naive 
conclusion tliat the former muscles are too strong or 
the latter too weak, whereas the muscles are probably 
faithfully carrying out the orders brought to them by 
the nerves The nerves, for their part, are merely 
tiansmitting the impulses from the nuclei, and the 
nuclei are issuing only such orders to contract or to 
relax as the messages from the supranuclear centers 
call for 

Any part of this neuromuscular mechanism may be 
out of order, and more than one part may be affected 
But IS it not reasonable to think that the most com- 
plicated part IS the most likely to be acting imper- 
fectly? When the patient is put through a course of 
orthoptic training, is it reasonable to suppose that the 
chief factor is a strengthening of the muscles already 
one hundred times as powerful as the task calls for? 
Does Paderewski play the piano so much better than 
another person because his muscles are stronger? 

He also says 

The sum of the matter is that nerve stimuli are con- 
stantly flowing to the extra-ocular muscles, and the 
stream vanes with varying conditions The resultant 
tonus or contraction of the twelve muscles does not 
produce a perfect balance, and the fusion faculty has 
to correct any shortcomings When fusion is elim- 
inated the ophthalmologist is able to see how much 
work the fusion faculty was doing before he covered 
one eye or otherwise eliminated fusion This is the 
important thing about heterophoria — it shows what 
the task of the fusion faculty is The measurement 
of the amplitude of fusion shows the capacitj'^ of the 
fusion faculty to deal with this ^ 

One must conclude therefore that heterophoria 
IS an indication that the remaining reflex sources 
of ocular muscle tone have failed to keep the 
eyes m perfect alinement when the fusional 
mechanism is eliminated Orthophoria, the ideal 
condition, is probably never found m all the 
positions in which the eyes are habitually used, 
and should therefore not be thought of as the 
normal condition The limits within wdiich there 
may be deviations from this ideal without symp- 
toms are ^yell recognized clinically, however, and 
It IS ceitainly too much to expect ocular comfort 
in a person whose fusional impulses have to 
keep under control a latent deviation of the 
visual axes of moie than 1 prism diopter in the 
vertical, oi of more than 4 in the horizontal,, 
plane for distance 

3 Lancaster,^ p 991 
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Since fusion is imperfect at birth the position 
the eves assume until this mechanism develops 
into full maturity is usually a heterophoric posi- 
tion It can easilv be determined that at this 
period all the sources of reflex tone aie actne 
and 1 ariahle and seldom are sufficient to hold the 
ejes 111 alinement Frequentl}’’ the eyes will 
de\iate from one another during the first }eai 
of life one eye remaining fixed while the othei 
moies out oi in or in the vertical dnection 
These movements aie slow, steady deiiations, 
^\hlch betraj's their reflex natuie 

If fusion should never develop the position 
assumed b} the ej'es would be that dictated by 
the remaining sources of reflex tone It would 
not be the so-called position of rest, wdnch occurs 
only during deep sleep, anesthesia or death This 
position which is generally divergence and some 
sursiimvergence, never occurs as a result of elim- 
ination of the visual fixation reflex alone This 
tact and a great man}^ others which need not be 
mentioned here should throw doubt on the 
importance ot a deficiency or absence of fusion 
as the primary cause of comitant strabismus It 
IS true that stiabismus may not occur because 
of good fusion, m which case the condition will 
lemain a heterophoria throughout life But 
the absence of fusion without a preexisting 
heterophoria will never produce squint The 
primary cause of squint is heterophoria, and M 
definition comitant strabismus is a manifest 
heterophoria 

The search foi the cause or causes of squint 
therefore resolves itself into a search for the 
cause of the heterophoria In the case of the 
lateral squints this must be sought in disorders 
of the conveigence and divergence mechanism 
Unfortunately, little is known of these mechan- 
isms, even of their anatomic pathways 

There is no known frontal centei for either 
convergence or divergence, although convergence 
certainly can be initiated volitionally Involun- 
tar} conv'ergence and divergence can easil> be 
demonstrated undei the influence of the visual 
fixation reflex, by merelv inserting small prisms 
liase 111 or out in front of one eye while looking 
at a muscle light Without an} effort on the 
subject s part the eye wall immediately make 
an inward or outw'ard movement m the interest 
of fusion until the image lies on the macula once 
more This moiement is involuntary — ^it cannot 
be prevented even by a w died effort The largest 
prism w'hich still effects this movement reflexly 
IS the measure of the reflex fusional com^ergence 
or divergence 

Practically nothing is knowm of the normal 
physiolog}'^ of the convergence and divergence 
mechanism and even pathologic conditions have 


served to thrown little light on its function 
Convergence spasm usiialh occurs m neuras- 
thenic persons,* but the mechanism which seems 
to be at fault here is the voluntar} convergence 
lathei than the reflex mechanism Divergence 
paralysis is a recognized clinical entity, but since 
most of these patients eventually show^ paralysis 
of both external rectus muscles one cannot be sure 
that a separate diveigence mechanism is con- 
cerned 

The association of conveigence and accommo- 
dation during the act of looking at close objects 
develops a normal linkage between these two 
functions An almormal amount of hypeiopia 
calls foi excessiv'e conveigence and leadilv ex- 
plains the development of the esophoria which 
leads to accommodative coiwergent squint About 
one third of convergent squints are purely accom- 
modativ’^e Another third hav e an accommodativT 
element, but are piobably not due solely to an 
abnormal hjperopia There remain nearlv a 
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7 
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7 
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ni 
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7 

36 p 

m 

7,000 

2,100 

7 
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m 
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7 

45 p 

m 
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4,800 

8 

26 p 

m 

18,000 

5,400 

8 

52 p 

m 

descent started 


9 

44 p 

ni 

3,000 

900 

9 

47 p 

m 

0 ended 



third of the cases of conv ergent squint which are 
not paralytic and which, like the accommodative 
squints, are due to an abnormal tonic con- 
vergence The reason foi this abnormal tonus 
IS unknown, hovvevei 

It has been known foi some time that undei 
the influence of alcohol there dev'^elops an increas- 
ing esophoria, which eventually may be sufficient 
to overcome the fusional fixation reflex and 
produce esotropia This occurs m all persons, 
legal dless of vvhethei they were ortliophoric, 
esophonc or exophoric before partaking of the 
alcohol Carefully controlled studies have been 
reported by Powell ° and by Colson ® These 
authors are not decided as to the cause of the 
esophoria, whether it is due to an increase m 

4 Souders, B F Hysterical Convergence Spasm, 
Arch Ophth 27 361 (Feb) 1942 

5 Powell, W H , Jr Ocular Manifestations of 
Alcohol and Consideration of Individual Variations in 
Seven Cases Studied, J Aviation Med 9 97 (June) 
1938 

6 Colson, Z W Effect of \lcohol on Vision 
Experimental Investigation, J A ^1 A 115 1525 (Nov 
2) 1940 
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convergence tone or whethei there is a weakness 
of the divergence mechanism 

A similar development of esophoria has been 
found to occur from the effect of anoxia by 
^ Velhagen ^ Working m a low pressuie chambei 
^ he found that the muscle balance changed m the 
direction of esophoria as the atmospheiic pres- 
sure was reduced, no matter what the subject’s 
phoria was to begin with Since this was con- 
trary to what Berens and Wilmer® had pievi- 
ously reported, I decided to repeat these 
experiments The latter authors had found that 
anoxia merely increased any phona which was 


leflex was then measured for both conveigence 
and divergence, care being taken to measure the 
leflex vergences only and not the voluntary 
ductions (The reflexes vergences aie measured 
by inserting prisms of increasing strength m front 
of one or both eyes while liotli are fixing a distant 
light When the subject first sees two lights 
without making any effort to fuse them the 
strength of pi ism used is the measure of the 
leflex vergence ) The fusional amplitude ot 
each subject was then measured on the oithopto- 
scope (The fusional measurementa weie all 
made by Miss Elizabeth Jackson, the Oithoptic 


T'able 1 — Data fo) All Tests Except Those of Fusioml Amphtude 




Distance Xear Near 

Maddox Kod Maddox Rod Maddox Wing Ductions 

A A — - A. 



Altitude, 

Eso 

Exo 

' Eso 

Exo 

Eso 

Exo 

Abduc 

Adduc 

Name 

Feet 

phona 

phoria 

phoria 

phoria 

phoria 

phoria 

tion 

tion 

Crandall 

0 

35 


35 


0 

0 

9 

30 

8 12 p m 

16,000 

5 5 


0 

0 


1 

8 

40 

8 48 p m 

18,000 

8 


1 


0 

0 

5 

40 

9 51 p m 

0 

4 


25 


0 

0 

10 

oG 

Mayock 

0 


1 


1 


3 

6 

18 

7 57 p m 

16,000 

1 


0 

0 


2 

5 

16 

8 39 p m 

18,000 

3 



1 


1 

6 

IS 

9 50 p m 

0 

25 


0 

0 


3 

7 

26 

Shorey 

0 


1 


8 


5 

8 

4 ' 

8 05 p m 

16,000 

1 



4 


2 

8 

5 

8 33 p m 

18,000 

15 



35 


3 

6 

4 

9 44 p m 

3,000 


1 5 


35 


5 

6 

4 

Leopold 

0 

2 



1 5 

0 

0 

6 

54 

8 07 p in 

16,000 

05 



4 


1 

7 

60+ 

8 30 p m 

18,000 

1 



5 


2 

9 

54 

10 01 p m 

0 

2 


0 

0 

1 


14 

42 

La Motte 

0 

1 


1 


3 


4 

50 

7 45p m 

16,000 

35 


6 



2 

4 

64 

8 45 p m 

18,000 

7 


6 



2 

—2 

30 

10 03 p m 

*0 

25 


0 



•7 

8 

59 

Steele 

0 

2 



D 

0 

0 

6 

16 

8 02 p m 

16,000 

1 



4 


1 

6 

IS . 

8 33 p m 

18,000 

6 



2 


1 

3 

17 * 

9 53 p m 

0 

3 



1 


1 

5 

15 

Wheeler 

0 

0 

0 


Vo 


2 

10 

10 

8 OOP m 

16,000 

1 



4 


2 

8 

13 

8 20 p m , given oxygen 










9 47 p m 

0 

1 



2 


2 

8 

7 

Corneal 

0 

7 



1 

1 


2 

16 * 

7 51 p in 

16,000 

45 


0 

0 

1 


0 

16 

8 41p m 

18,000 

9 



4 

Unreliable 


—4 

Unreliable 

9 50 p m 

0 

2 


0 

0 

1 


4 

25 


piesent at ground level, i e , if the subject had 
E an exophoria to start with it became greater with 
anoxia, and similarly esophoria increased% 

The experiments reported here were made in 
the low pressure chamber of the Medical School 
of the University of Pennsylvania through the 
courtesy of, and with the able assistance of, Dr 
Martin Larrabee 

Eight normal subjects had their muscle balance 
for far and neai measured by the Maddox lod 
and phoropter and for near again with the 
Maddox wing test Their involuntary fixation 

I 7 Velhagen, K , Jr Heterophorie unter den Be- 
dmgungen des Hohenfluges Luftfahrtmedizm 1 344, 
1937 

8 V'llmer, W H, and Berens, C, Jr V The 
Eftect of Altitude on Ocular Functions TAMA 
71 1397 (Oct 26) 1918 


Technician of the University of Pennsylvania 
Hospital ) 

As soon as the initial measurements wei e 
made at ground level the pressure in the chambei 
was reduced to that corresponding to 16,000 feet 
(see flight schedule) and the measurements weie 
repeated 

This was done again at 18,000 feet The descent 
was then made to ground level, and the measui e- 
ments were again repeated During the flight 
only the observers wore oxygen masks The 
experimental subjects showed all the signs of 
fairly severe anoxia toward the end of the lun 
One subject had to be given oxygen at 18,000 
feet 

Table 1 gives the data of all the tests sa\e 
those of fusional amphtude In the fii st column 
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IS the name of the subject and the time at which 
his readings were taken, at various altitudes, 
which are given in the next column The figures 
in the following columns are prism diopters, and 
aie self explanatory 

In every case but 1 (Leopold) there was a 
change in the phoria for distance in the difection 
of esophona, regardless of whether the subject 

Tabie 2 — Fusion Tests on Orthoptoscope (Grade III 
Slides) 


Abduction Adduction 

A -A 



Altitude, 

, 



\ 

Aame 

Feet 

Recovery Point 

Recovery Point 

Crapdall 

0 

— 8 

— 4 

+50 

+28 

16,000 

— 8 

— 2 

+56 

+28 


18,000 

0 

+10 

+58 

+34 


0 

— 6 

0 

+50 

+34 

Majoek 

0 

— 6 

— 3 

+26 

+11 

16,000 

— 2 

0 

+28 

+18 


18,000 

+ 2 

+ 8 

+32 

+20 


0 

— 2 

+ 2 

+32 

+18 

Leopold 

0 

— i 

— 1 

+60 

+21 

16,000 

— 8 

0 

+52 

+24 


18,000 

— 4 

+ 4 

+60 

+22 


0 

— 8 

+ 4 

+64 

+32 

Shorey 

0 

— 9 

— 6 

+16 

+11 

16,000 

— 4 

+ 2 

+30 

+14 


18,000 

— 1 

+ 6 

4- 6 

+ 4 


0 

— 7 

— 3 

+14 

+10 

Steele 

0 

— 5 

~ 3 

+46 

+16 


16,000 

_ 2 

+ 4 

+30 

+20 


18,000 

+ 4 

“i* 4 

+40 

+12 


0 

— 4 

0 

+26 

+16 

Wheeler 

0 

— 3 

0 

+26 

+13 


16,000 

18,000 

— 8 

0 

+30 

+10 


0 

— 4 

— 2 

+30 

+10 

Comeal 

0 

+ 7 

+15 

+31 

+17 


16,000 

18,000 

+ 6 

+14 

+28 

+12 


0 

— 1 

0 

+30 

+11 

L%Motte 

0 

— 1 

+ 9 

+60 

+39 

16,000 

— 2 

+20 

+66 



18,000 

— 2 

+20 

+60 

+48 


0 

— 2 

+ 4 

. +80 

+60 


was esophoiic oi exophoric to stait with In 
this exception it will be noticed that the subject 
was exposed the shortest period of time to the 
18,000 foot level (Compare tune table of flight 
with time of his examination at 18,000 feet The 
18,000 foot level was reached at 8 26 p m and 
Leopold was tested at 8 30 p m He had been 
exposed to this level foi only four minutes ) 
Corneal and La Motte, who were esophoric to 
start with, became esotropic 

The changes in phoria at 33 cm were not so 
striking or so constant The same results were 
obtained with the Maddox wing test as with 
the Maddox rod for near Some of the subjects 
became more esophoric (or less exophoric) and 
some did just the reverse The involuntary 
vergences showed a lessening of divergence and 
some increase in convergence These tests were 
difficult to carr> out in the severely anoxic sub- 
jects, and although they point in the same direc- 
tion as the fusional tests the}' are not so 
reliable 


Table 2 gives the results of the tests for fusion 
done on an orthoscope From this table the 
range of fusion was obtained The figures for 
this appear in table 3 

In the interpretation of these results certain 
factors should be taken into account These are 
as follows 

1 Familiarity with the test tends to mciease 
the fusioii range Therefore no significance 
should be attached to the difference between the 
figures before and after the flight 

2 Convergence tends to increase with repeti- 
tion 

3 The effect of voluntary effort is less in 
abduction and at a minimum m abduction- 
recovery 

4 The fusion range between the breaking 
points IS larger than between the recovery 
points because stimuli of identical images invol- 
untarily keep the eyes associated as the images 


Table 3 — Range of Fusion on Orthoptoscope (Grade 
III Slides) 


Name 

Altitude, 

Peet 

Breaking Pomts 

Recovery Pomts 

Crandall 

0 

“• 8 to *}*50 

— 4 to +28 


16,000 

8 to +56 

— 2 to +28 


18,000 

0 to +68 

+10 to +84 


0 

— 6 to +60 

Oto +80 

Maj ock 

0 

— 6 to +26 

— 3 to +U 


16,000 

— 2 to +28 

0 to +18 


18,000 , 

+ 2 to +32 

+ 8 to +20 


0 

— 2 to +32 

+ 2 to +18 

Leopold 

0 

— 4 to +60 

— 1 to +21 


16,000 

““ 8 to +62 

Oto +18 


18,000 

— 4 to +60 

+ 4 to +22 


0 

— 8 to +64 

+ 4 to +32 

Shorey 

0 

— 9 to +16 

— 6 to +U 


16,000 

— 4 to +30 

+ 2 to +14 


18,000 

— 1 to + 6 

+ 6 to + 4 


0 

— 7 to +14 

+ 3 to +10 

Steele 

0 

— 5 to +45 

— 3 to +16 


16,000 

— 2 to +30 

+ 4 to +20 


18,000 

+ 4 to +40 

+ 4 to +12 


0 

— 4 to +26 

0 to +16 

Wheeler 

0 

3 to +26 

Oto +13 


16,000 

— 8 to +30 

0 to +10 


18,000 

0 

— 4 to +30 

— 2 to +10 

Corneal 

0 

+ 7 to +31 

+16 to +17 


16,000 

+ 6 to +28 

+14 to +12 


18,000 

0 

— 1 to +30 

0 to +11 

La Motte 

0 

— 1 to +60 

+ 9 to +39 


16,000 

— 2 to +66 

+20 to +68 


18,000 

— 2 to +60 

+20 to +48 


0 

— 2 to +80 

+ 4 to +60 


are moved in or out Once they are dissociated 
fusion does not commence until the eyes are 
inside the range where fusion is easiest 

5 The range of the recovery points is there- 
foie the most accurate index of true fusional 
ability 

The tests show that the abduction recove'ry 
points in 6 'out of 8 persons show a consistent 
shift toward convergence with anoxia (The 2 
who did not conform were unreliable at 18,000 
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feet in this and in the othei tests ) The 6 men 
showed a return toward the divergent position 
on lestoration of oxygen Only 1 returned as fai 
as his original measurements 

Convergence increases fairly propoi tionately 
to the lessening of the divergence, so that there 
IS little change in the range of fusion 

The fusional convergence tends to lemam 
constant or even increase on return to oxygen 
This IS attributable to repetition and familiarity 
with the test If the range of fusion is abnor- 
mally low, as It was in 2 cases, it tends to break 
entirely with anoxia (Shorey was exophoric — 6 
to -f-11, ai^d at 16,000 feet showed the noimal 
change to -{-2 to At 18,000 feet an 

abduction lecovery point was obtained at -\-6, 
k.but recovery of range of fusion was entirely 
lacking Corneal was esophoric -f- 15 to +17 
and broke from esophoria to esotropia at 16,000 
feet and his recovery fusion range at 16,000 feet 
was absent No leliable data could be obtained 
at 18,000 feet ) 

From these jdata one can conclude that duiiiig 
lack of oxygen theie is a shift of the range of 
fusion toward the convergent position The 
range itself shows little change in the noimal 
subject if the range is normal at ground level If 
the range is abnormally small to begin with, it 
may be wiped out altogether, and homonymous 
diplopia may develop 

The development of esophoria under the influ- 
ence of alcohol and anoxia is due either to an 
increase in convergence tone or to a diminution 
of divergence tone There is no evidence in the 
literature or m the data presented here which 
points strongly to either assumption Velhagen 
was forced to conclude that some change must 
occur in the muscles themselves, but this seems 
unlikely due to the fact that there is no incomit- 
ance or anisophona All the evidence points to a 
change in a supranuclear mechanism 
^ Alcohol IS thought to act by depressing the 
higher centers, and any apparent stimulation 
results from the “unrestrained activity of lower 
centers freed by the depression of higher inhibi- 
tory control mechanisms One may assume, 
therefore, that the convergence mechanism is 
normally inhibited by higher centers, which 
alcohol and anoxia remove. There is a parallel 
example of this in the case of the pupil During 
the third stage of anesthesia due to ether and 
chloroform, the pupil constricts, and this con- 
striction IS supposed to be due to the abolition 
of cerebral impulses which normally inhibit the 

9 Goodman, L , and Gilman, A The Pharma- 
cological Basis of Therapeutics, New York, The Mac- 
millan Company, 1941, p 109 


tone of the oculomotoi constnctoi centei , i e , 
the Edmger-Westphal nucleus It has also 
been claimed that during plane 3 of the third 
stage of anesthesia the eyes are fixed in the 
convergent position These forced movements 
and changes in posture of the eyeballs under gen- 
eral anesthesia have never been satisfactorily 
studied, and should give some clue to the 
behavior of the mechanism under discussion 

The esophoria produced by alcohol and anoxia, 
which may even become esotropia, may not be 
the same as that which occurs m early childhood 
and which leads to comitant squint, but there 
is enough similarity in the two conditions to 
study squint fiom this point of view Both are 
caused by some interference with a supranucleai 
mechanism The comitance of squint pioves that 
the condition is of supranuclear origin One must 
keep 111 mind the fact that comitance may be lost, 
howevei, because of lack of use of a squinting 
eye, and some squints will be labeled incomitant 
at first because the squinting (and usually ambly- 
opic) eye fails to turn to the temporal side 
completely In these cases patching the good 
eye will usually break up not only the amblyopia 
but also the incomitance, and the angle of squint 
will become the same m all diiections of gaze 
The diagnosis of incomitance should not be made 
therefore until every effort has been made to 
bleak up this motor inhibition 

Chavasse speaks of true paralytic squint losing 
its incomitance after there is partial recovery, 
and becoming comitant, but I do not believe " 
that this ever happens, unless, of course, there 
is complete recovery from the paralysis, and 
then the squint will disappeai As long as there 
is weakness of a muscle there will be incomitance 
The recovery of function may be sufficient to 
enable the muscle to pull the eye out completely, 
but the sound eye will invariably show over- 
shooting (secondary deviation) m this field of 
action, and thus betray the paralytic origin of 
the squint 

summary 

The eyes are harnessed together by man^ 
reflex sources of tone The chief source of reflex 
tone is the visual fixation leflex, which serves to 
keep the two foveas lined up with the object of 
regard The cortical center for this reflex lies 
m area 17, and possibly areas 18 and 19, of Brod- 
mann, and may be thought of as the motor pai t 
at least of a true fusion center Heterophoria 
is the position the eyes assume when the visual 
fixation reflex is broken up The position the 

10 Goodman and Gilman,^ p 41 
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eyes then assume is due to the sum of all the 
other sources of reflex tone These are all from 
supranuclear mechanisms 

The primar}”- cause ot comitant squint is 
heterophoria, and comitant squint is a manifest 
heterophoria The cause of comitant squint must 
be sought in the cause of the heterophoria The 
cause of accommodational squints is known 
j\'Iany otlier convergent comitant squints are not 
accommodational, and as yet nothing is known 
of their cause 


Alcohol and anoxia produce an esophoria foi 
distance and a shift in the range of fusion towai d 
convergence, and if severe enough may result in 
a convergent comitant squint The nonaccommo- 
dational convergent comitant squints of childhood 
should be considered as similar conditions caused 
b}'' an excessive convergence tone and should be 
investigated from this point of view No claim is 
made that the twm conditions are in any way 
identical 
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INTERSTITIAL KERATITIS TREATED WITH SUBCONJUNCTIVAL 

INJECTIONS OF PENICILLIN 

Wal,ter S Atkinson, MD, Watertown, N Y 


The following case of interstitial keratitis is 
of interest because the progress of the disease 
was apparently checked by the use of subcon- 
junctival injections of penicillin No report has 
been found in the literature of the treatment of 
interstitial keratitis with subconjunctival injec- 
tions of penicillin General antisyphilitic therapy 
did not seem indicated because the patient had 
received adequate general treatment for syphilis 
prior to the beginning of the keratitis The cor- 
neal infiltration and vascularization progressed 
rapidly until subconjunctival injections of peni- 
cillin were used 

REPORT OF A CASE 

Mr A F, aged 27, was first seen on Nov 22, 1944, 
at which time he stated that his left eye had felt irri- 
tated for the past several days Later, he admitted that he 
had had a positive Wassermann reaction in 1935 and that 
his mother’s Wassermann reaction was also positive 
At that time he had received antisyphilitic treatment, 
and in 1941 he received another course of therapy 
During the past year he received intensive antisyphilitic 
treatment for four months, while in the army His 
Wassermann reaction was still positive, with a titer of 
6 3, and the right upper central incisor was pegged 
Vision was 20/15 — 1 in the right eye and 20/20 — 1 
in the left eye The right eye was quiet and appeared 
normal There was some ciliary injection of the left 
eye, with deep infiltration of the cornea above Dense 
lascularization had already begun 

On examination with th^ slit lamp, the right eye 
appeared normal except for a few pigment stars, which 


were considered to be congenital, on the anterior capsule 
There was deep infiltration on the upper part of the left 
cornea, extending almost to the pupillary area, with dense 
vascularization above Ophthalmoscopic examination 
showed the fundi to be normal and the media clear except 
for interstitial keratitis in the left eye 

The following treatment was prescribed atropine 
sulfate, 1 per cent, twice a day, and yellow mercuric 
oxide ointment, 1 per cent, twice a day, with massage 

The patient was seen six days later, the infiltration 
and vascularization had extended well into the pupillary 
area Vision was reduced to 20/66 From November 
29 to December 6, he was given seven subconjunctival 
injections of 0 5 cc of sodium penicillin (1,000 Oxford 
units of penicillin per cubic centimeter) The injections 
were given above the cornea, at a point corresponding to 
the area of vascularization On the fourth day there 
was less vascularization On the eighth dav the vas- 
cularization appeared about the same as at the last 
examination 

When the patient was seen on December 21, on the 
twenty- third day after the first subconjunctival injection 
of penicillin had been given, the eye appeared quiet, with 
no ciliary injection The vascularization was subsiding, 
and the cornea was clearer 

When he was next seen, on Jan 11, 1945, on the forty- 
fourth day, the eye was quiet The vascularization had 
completely cleared, but there were some scattered areas 
of deep infiltration of the cornea 

He was last seen Feb IS, 1945, three months after 
the onset of his symptoms His eye was quiet There 
were a few faint opacities scattered over the cornea 
Vision was 20/15, his eye otherwise appeared normal 
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The physiology of the vascular ciiculation in 
the human eye is of fundamental importance 
to the whole of ophthalmology, and, because the 
behavior of the normal and abnormal phenomena 
are observable within limits, certain analogies, 
rightly or wrongly, have been drawn with regard 
to vascular physiology and its alterations else- 
where m the body Ophthalmodynamometry, a 
subject of peculiai interest to many workers in 
this field, appears to deserve renew sequential 
to 1926, when Duke-Elder ^ so aptly observed 

Ihe unwieldy literature that has accumulated upon 
the subject is swollen with wearisomelj protracted and 
often acrimonious discussions of unnecessary hypotheses, 
with defective and confused experiments based on un- 
sound physiological reasoning, with a multitude of 
theorizings and a paucity of facts 

REVIEW OF LITERATE RE 

Vasculai Pulsations — ^The basic modifying 
factor of intraocular pressure has been re- 
sponsible duiing approximately two generations 
for the continuing conti oversy with regard to the 
essential principles involved, ever since pulsations 
of the retinal vessels first were obsen’^ed ophthal- 
moscopicalty m the living human ej e by Coccius,- 
in 1853 He noted the existence of a venous 
pulse, as did van Trigt ® independently m the 
same year Duke-Elder,^ in discussing the occur- 
rence of the venous pulse and the ^anatlons of 
its amplitude, expressed the belief thar its inci- 
dence and excursiveness are appreciably influ- 
enced by the ease of egress of the venous blood 
and that this is so because pulsation implies the 
displacement of fluid 

From the Departments of Ophthalmologj of Belle- 
vue Hospital, New York Universitj and the Manhattan 
Eye, Ear and Throat Hospital 

1 Duke-Elder, W S The Ocular Circulation 
Its Normal Pressure Relationships and Their Physio- 
logical Significance, Brit J Ophth 10 513-572 (Oct) 
1926 

2 Coccius, E A Ueber die Anwendung des 
Augen-Spiegels nebst Angabe eines neuen Instrumentes, 
Leipzig, I Muller, 1853 

3 van Tngt, A C Der Augenspiegel, seme An- 
wendung und Modificationen, nebst Beitragen zur Diag- 
nostik innerer Augenkrankheiten, Lahr, I H Geiger, 
1854 


Turk ^ demonstrated that the circulatory sj's- 
tem m the eye reacts to variations m pressure 
moie after the manner of a series of rigid tubes 
than does the circulatory'- system elsewhere He 
stated the belief that this was due largely to the 
influence of the incompressible ocular contents 
enclosed under pressure or tension by the partialE^ 
elastic sclera Duke-Elder “ demonstrated ex- 
perimentally that the intraocular tension is hm- 
itedly influenced by the height of the geneial 
arterial pressure The former represents a tissue 
pressure of 20 to 25 mm of mercury (Frieden- 
wald,® Duke-Elder ^), rather than the pressure of 
1 to 2 mm of mercury that has been shown to 
exist elsew'here in the body 

No absolutely accurate method of determining 
capillary pressure in the eye has been developed 
but, with the use of a micropipet, Duke-Elder ^ 
found experimentally that the piessure m the 
1 etmal venous capillaries is approximately 2jnm 
of mercury higher than the tissue pressure (intra- 
oculai tension) of the eye He estimated that 
the pressure in the arteriolar limbs of the retinal 
capillaries normally was about 50 to 55 mm of 
mercury, since he transposed Landis’ ® measure- 
ments of pressure in the 'skin to arrive at a 
comparable pressure m the eye, that is, Landis 
demonstrated by the use of a micropipet that 
w'lth wide vaiiations, the average pressure in 
the arteriolar limb of a capillary in the skin was 
about 30 mm of mercury Duke-Elder,® in 
effect, merely added this appioximate figure to 
the combined values of the normal intraocular 
tension and the retinal A'enous capillary pressure 

Duke-Elder ^ also has shown that the pressure 
in the ophthalmic artery is only slightly below' the 

4 Turk, S Untersuchungen uber die Entstehung 
des physiologischen Netzhautvenenpulses, Arch f 
Ophth 48 513-557, 1899 

Duke-Elder, W S Text-Book of Ophthalmol- 
ogy, St Louis, C V Mosby Company, 1933, vol 1 

6 Fnedenwald, J S The Pathology of the Ocu- 
lar Changes in Nephritis and Hypertension, m The 
Kidney m Health and Disease, Philadelphia, Lea &. 
Febiger, 1935, pp 638-664 

7 Duke-Elder, footnotes 1 and 5 

8 Landis, E M Micro-Injection Studies of Capil- 
lary Blood Pressure in Human Skin, Heart 15 209- 
228 (Maj) 1930 
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level of the systemic, brachial arterial pressure 
in the normal person but that the former is 
approximately 25 per cent greater than the ar- 
terial pressure entering the eye The latter varies 
^from 65 to 85 mm of mercury The gradient 
of pressure fall from the central retinal artery, 
however, is somewhat less than that in other 
organs, since the capillary pressure m the eye is 
higher, barring the effects of giavity, than it is 
elsewhere It is probable that m the eye the 
greater part of this fall occurs on the arterial 
side of the capillaiy bed, and, as this author 
pointed out, considerations nith legard to the 
dialysate origin of the aqueous fluid suggest 
that it does so 

There always exists a pulse in all of the arterial 
vessels of the body, and this extends down the 
arterial system with piogressively decreasing 
amplitude The pulse m the intraocular arterial 
channels apparently does not differ from that 
elsewhere in the body except that the intraocular 
pressure mechanically alters it The latter varies 
directly with the blood pressure m the capillaries, 
and the penetration into the capillary circulation 
of the variations of the systemic pressure is de- 
termined by the height of the general arterial 
pressure Complete obliteration of the arteries 
in the eye may occur at diastole if the diastolic 
pressure, at the moment, is less than the intra- 
ocular pressure The veins will be full in the 
eye thus under observation and, therefore, under 
a pressure higher than that of the intraoculai 
pressure The capillary pressure must be still 
higher than the venous pressure, however, since 
circulatory activity continues indefinitely , thus, 
capillary pressure may become higher than the 
diastolic pressure within the entering arteries 
Duke-Elder ° stated, however, that “ in 

normal circumstances the capillary pressure is 
less than the diastolic, but it need not be, it often 
IS not ” 

The occurrence of a pulse in the retinal artery 
first was noted by von Jager “ in 1854, but that a 
spontaneous pulse occurs in the retinas of normal 
ejes first was observed by Donders in 1855, 
shortly after the introduction of the ophthalmo- 
scope Becker,^^ in 1872, expressed agreement 
with Bonders’ findings, and Ballantyne,^^ in 
1913, estimated that it will be encountered m 

9 von Jager, E Ueber die sichtliche Blutewegung im 
menschlichen Auge, Wien med Wchnschr 4 36 and 69, 
1854 

10 Bonders, F C Ueber die sichtbaren Erschein- 
ungeii der Blutbewegung im Auge, Arch f Ophth 
1 75-105, 1854-1855 

11 Becker, O Ueber die sichtbaren Erscheinungen 
der Blutbewegung in der menschlichen Netrhaut, Arch 
f Ophth 18.206-296, 1872 

12 Ballantjne, A J Pulsation of the Retinal Ar- 
tenes Ophthalmoscope 11 271-285 (May) 1913 


' approximately 36 per cent of all normal persons 
and that it may be accompanied with movement 
of the retinal arterial vessels themselves The 
amplitude of the pulse, especially m the branches 
of the laiger vessels, usually may be observed 
only with special methods because normally it is 
so small De Speyr,^^ in 1914, however, demon- 
strated that physiologic excursions of the pulse 
too slight to be seen with the standard ophthalmo- 
scope could be observed almost constantly in 
normal persons with the Gullslrand ophthalmo- 
scope This observation was confirmed by 
Kummell m 1915 GaIezowski,^“ in 1916, noted 
the occui rence of an arterial pulse in the choroid, 
and Onish’i,^® in 1913, expressed his opinion that 
it could be disceined entoptoscopically m the 
capillaries This was confirmed by Scheerei 
and Fortin independently Fortin,^® Bailliart,^® 
Fritz and others stated the belief that capil- 
lary entoptoscopic phenomena and their proper 
interpretation are important diagnostic aids in 
the clinical differentiation of the various forms 
and stages of local and diffuse vascular diseases 
This has yet to receive widespiead confirmation 
The degree of excursiveness, oi amplitude, of 
the observable pulsations of the retinal arterial 
vessels vai les considerably both m normal and m 
disease states Friedenwald suggested that the 
pulsations be reconsidered from the standpoint 
of retinal vascular dynamics with regard to their 
causation and appearance He offered the follov - 
mg classification (1) serpentine, (2) expansile, 
(3) collapsing and (4) tonic The first is dis- 
tinguishable as a movement characterized by a 
slight shifting of the arterial channel with each 
cardiac pulse The displacement may be lateral, 
or there may be some slight bending or knuckling 


13 de Speyr, T Le pouls des arteres retimennes 
Phenomene physiologique, Ann d’ocul 152 419-429 
(Dec) 1914 

14 Kummell, R Ueber Pulserscheinungen der 
Augengefasse, Arch f Augenh 78 336-358, 1915 

15 Galezowski, J , cited by Duke-Elder i 

16 Onishi, Y Em Fall von solitartuberkelver- 
dachtiger Veranderung des Augenhmtergrundes, Nip- 
pon Ganicwa Gakukwai Zasshi 18 320-334, 1913 

17 Scheeier, R Die entopische Sichtbarkeit der 
Blutbewegung im Auge und ihre klimsche Bedeutung, 
Klin Monatsbl f Augenh 38 67-107, 1924 

18 Fortin, E P Vision directe dans son propre 
cell des globules du sang et leurs mouvements, aonli- 
cations a I’etude de I’artcrosclerose, de I’lnsuffisance 
aortique du glaucome et des troubles capillaires, Semana 
med 2 126-129 (July 16) 1925 

19 Bailliart, P L’hypertension arterielle retinienne. 
Internal Cong Ophth (1937) 1 87-142, 1938 

20 Fritz, M Rapport des pressions sanguines hu- 
nierales et retimennes. Bull Soc beige d’opht 67 67- 
75, 1933 

21 Friedenwald, J S Retinal Vascular Djnamic^ 
Am. J Ophth 17.387-395 (Maj) 1934 
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ot the A'essel The arterial channel may enlarge 
during systole and decrease in calibei during 
diastole , this type he termed expansile Almost 
complete emptying during the diastolic shrinkage 
was termed collapsing There occasionally are 
observed in some instances of pregnancy and, of 
aiteriolai sclerosis the halting, slow progression 
down the vessels of a ring or zone of relatn'e 
constriction, these movements were called tonic 

The incompressible ocular contents communi- 
cate the pressure pulse to the elastic sclera, where 
It becomes a volume pulse The latter normal!)' 
IS not grossly visible except Avhen it is magnified 
by the lever of the tonometei It is accentuated 
when the distensibility of the sclera pathological!}' 
becomes increased This field of investigation has 
been rei'iewed elseAA'here (Duke-Elder 

Vascnlm Manometiy — It is Icnown that the 
nonnall} small retinal arteiial pulsations will 
become progressively larger when the intraoculai 
piessure is raised® Thus, the eye may be con- 
veited into a natural sphygmomanometer by the 
application of the same familiar principles that 
are involved in the clinical measurement of 
the systemic arterial blood pressure with the use 
of the commonplace Riva-Rocci apparatus 
This pulse may be artificially induced and be- 
come grossly visible in the normal person by the 
application of gently iiici eased pressure on the 
globe The younger the person, the more exte n- 
si ve is the pulsation produced and tlie les s isj^e 
p iessure required 

The amplitude^f this visible pulse increases 
as the intraocular pressure is increased, until the 
arteiies are seen to be completely collapsed during 
a portion of the cardiac cycle, at which point the 
pulsation is maximal A continued increase of 
the intraocular pressure will cause the amplitude 
of this pulsation to decrease progiessively, until 
the incoming blood flou ceases The systolic 
pressui;e is overcome at this point, with cessation 
of the pulse and collapse of the arterial vessels 
The vessels, in the absence of structural changes, 
will not be visible under the latter conditions 
because not only are the walls of the retinal ves- 
sels normally transparent but there will now exist 
a transient tissue anemia Duke-Elder ® stated 
“The point of maximum pulsation therefore 
records the diastolic of cessation of pulsation 
the systolic pressure 

The application of pressuie, Avhether positive 
(Bailhart^ and his followers) or negatiA'e 
(Kukan,^® Lmksz®*), to the external surface of 

22 Ri\a-Roca, S Un nomo sfigmomanometro, 
Gazz med di Torino 47 981, 1891 

23 Kukan, F Ergebnisse der Blutdruckmessungen 
mit einem neuen Ophthalmodynamometer, Ztschr f 
Augenh 90 166-191 (Oct) 1936 


the globe produces an increase in intraocular 
piessure, and, the contents of the eye being in- 
compressible, the lumen of the retinal vessels 
tends to dimmish in diameter The intraocular 
pressure, under certain artificial or pathologic 
conditions, may become equal to that of the dias- 
tolic blood pressure within the r'essels, and the 
two pressures will neutralize each other The 
\essels at this tune, then, contain blood undei 
no pressuie, and patency is maintained bt the 
structure of their walls The walls thus being 
completely relaxed, a maximum distention nor- 
mall} IS presented to the oncoming systemic pulse 
w’ave, and a conespondingly large excuisinn of 
the pulse ensues 

The firmness of the ivall of the retinal arteri 
IS overcome w'hen the intraocular tension is in- 
creased beyond the retinal diastolic pressure 
The pulse ivaAC then must expend a portion of 
Its energy in ovei coming the increased intia- 
ocular pressure on the compressed arteiial wall, 
w'lth the result that the excursions of the pulse 
w'ave within this portion of the vessel are less 
extensive m proportion to the excess of pressure 
on the outside of the Avail of that vessel The 
retinal vessels normally sustain an internal pres- 
sure approximately equal to that sustained by 
Acssels of a similai order of size elsewhere in 
the body, but the pressure in the terminal 
arterioles most probabl} is someAvhat higher than 
the average elsewhere The intraocular pressure 
hoAvever, of approximately 20 mm of mercury, 
exerts an external supportive force on the intra- 
ocular A'essels Friedenwald ® stated 

It IS perhaps as a response to this relief from internal 
strain that the unusual delicacy of the retinal arterial 
Avail IS to be understood This delicacy of structure 
may explain the unusually great local effects of changes 
in blood pressure if these local effects are truly dispro- 
portionate to those m other organs and not merely 
more easily recognizable 

The diastolic blood pressure in the central 
artery of the retina and in its arteriolar branches 
normally is greater than the mtiaocular pressure 
An arteiial pulsation of varying degree is ob- 
served AA'ith certain systemic and intraocular con- 
ditions, such as aortic insufficiency, hyperthy- 
roidism, impending syncope, severe anemias and 
glaucoma ®® The pulsation appears due to the 
tendency tow'ard equalization of the intraocular 

24 Lmksz, A Improved Model of the Kukan 
Ophthalmodynamometer, Am J. Ophth 25 705-713 
(June) 1942 

25 (a) Bailliart, P The Retinal Circulation in the 

Normal and Pathologic State, translated by J E 
Lebensohn, Chicago, Professional Press, Inc , 1928 , 
(6) footnote 19 (c) Espildora-Luque, C L’hyper- 

tension arterielle retinienne solitaire, Internat Cong 
Ophth (1937) 2 156-182, 1938 (d) Duke-Elder « 
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pi essure and the retinal diastolic blood pi essure , 
for example, m cases of aortic insufficiency with 
regurgitation the latter undergoes a relative 
1 eduction, whereas in cases of glaucoma the for- 
mer increases 

It is possible to eleiate the intraocular pies- 
suie by instrumentation, by means of manometr} 
or of ophthalmodynamometry ^ Duke-Elder ^ 
stated the belief that the former method yields 
the only leliable values, Bailliart^^ remains the 
chief exponent of the latter, which Terson 
termed tonoscopy and Magitot called sphygmos- 
copy 

Duke-Elder ^ devised an apparatus by means of 
uhich saline solution is forced into the eye aftei 
a manometer has been inserted The pulsatory 


pressure in the intact eye is elevated by forcible 
pressure applied externally to that eye while the 
vascular pulsatoiy movements are observed 
ophthalmoscopically Von Graefe,^® in 1854, first 
correlated this vascular activity with alterations in 
the intraocular and the systemic arterial pressure 
He elaborated his thesis m the following yeai , 
however, von Schulten,^® m 1884, was the first to 
measure the pi essure m the cential artery of the 
retina (table 1) He employed dogs as subjects 
and attempted to coi relate his recorded vascular 
pressures with the deduced and observed reduc- 
tions in caliber of the retinal vessels brought 
about by external pressure on the globe 

Bajardi,®° in 1906, devised a tonometiic type of 
instrument with which he could measuie units of 


Table 1 — Nounal Retinal Aiietial Blood Pi essiues Determined with Methods Other Than That of Bailliait 


Interpreted as ^ 
Millimeters of Mercur> 


-As. 


yeiii 

Author 

r 

Metliod 

Diastolic 

Systolic 

1881 

Weiss, 0 Ztschr f Augenh 2 j 1 14, 1881 

Manometry (laboratory animal) 

50 -70 

80 -100 

1884 

von Schulttn 

Manometry, tonometry (laboratoiy animal, cen 


90 -100 



tral artery of retina) 



1906 

Bajardi ““ 

Ophthalmodynamometry (Bajardi) 

? 

? 

1911 

Bubmo 33 

Ophthalmodynamometry (Bajardi) 

49 -59 

58 - 67 

1914 

Henderson 

Ophthalmodynamometry (Henderson) 

10 25 • 


1917 

Bailllart 37a 

Entoptoseopy 

40 

69 

1923 

Smith *1 

Manometry (laboratory animal) 

40 -50 

70 90 

1924 

Seidel, E Ber u d Versamml d deutsch 

Manometry (antenor ciliary artery) 

30 46 

55 - 76 


ophth Gesellsch 44 79 86, 1924 



1924 

Bliedung si 

Ophthalmodynamometry (Bliedung) 

55 98 

96 -165 

1924 

Lullies, H , and Gulkoivitsch, L , cited bj 

Manometry (laboratory animal) 

54 -70 

91 -108 


Kuk&n 33 



1926 

Puke Elder ^ 

Manometry (laboratory animal) 

59 69 

8-3 94 

1927 

Baurmann, M Arch f Augenh 118 * 118-lSO, 
1927 

Baurmann 

Entoptoseopy 

40 68 


1930 

Ophthalmodynamometry (Baurmann) 

36 


1934 

Spmelli <3 

Ophthalmodynamometry (Spinelh) 

36 -48 


1934 

Uyemura and Suganuma 3o 

Ophthalmodynamometry (IJyemura and Suganuma) 

364 

666 

1936 

Suganuma ®3 

Ophthalmodynamometry (Uyemura and Suganuma) 

30 6 54 8 

50 2- 85 5 

1936 

Sobfinski 

Ophthalmodynamometry (Sobfinski) 

46 

75 

1936 

Kuk&n 33 

Ophthalmodynamometry (Kuk&n) 

42 3 

• 

1937 

Keil SI 

Ophthalmodynamometry (Keil) 

35 40 

05 - 75 

1937 

Mtiller, Bruning and Sohr^s 

Ophthalmodynamometry (Bailhart, Sobdnski and 

36 -48 




Uyemura and Suganuma), eyes of cadavers in situ 



1941 

Lmksz S8 

Ophthalmodynamometry (Lmksz) 

39 -46 5 

65 - 76 

1943 

Gutmann sa 

Ophthalmodynamometry (Gutmann), rabbits 

40 3 49 5 

59 - 62 1 

■* 

Values for tonometne readings must be added 

to these figures in individual cases 




behavior of the retinal vessels thus can be 
observed microscopically by the excursions of an 
r air bubble m a capillary tube, and this activity is 
correlated with the volume pulse of the globe, its 
amplitude and the points of maximum oscillation 
and the cessation of oscillation of the arterial 
pulse This method is not adapted to practical 
clinical use 

The second method, that of Bailhart,-* is a 
piocedure by means of which the intiaocular 

26 Bailhart, P Ophthahnodynamometrj , in Ridlej, 
F , and Sorsby, A Modern Trends m Ophthalmology, 
London, Buttenvorth & Co, Ltd, 1940, pp 195-199'’ 

27 Bailhart, P (o) Circulation arterielle retmienne 
Essais de determination de la tension arterielle dans 
les branches de I’artere centrale de la retine, Ann 
d’ocul 154*257-271, 1917, (ii) La circulation retmienne 
a I’etat normal et a I’etat pathologique Procedes 
modernes d’e^amen et de diacmostic Pans, Gaston 
Dorn, 1923 


pressure applied to the exteinal surface of the liv- 
ing human eye No lecords of the figures he ob- 
tained are available, although Bliedung®^ and 
Cattaneo refeiied to them Rubino,®® in 1911, 

28 von Graefe, A Notiz uber die Pulsphanomene 
auf der Netzhaut, Arch f Ophth l(pt 1) *382-390, 
1854 

29 von Schulten, M W Experimentelle Unter- 
suchungen uber die Circulationsverhaltnisse des Auges, 
Arch f Ophth 30 (pt 3) 1-76, 1884 

30 Bajardi, G, cited by Rubino 

31 Bliedung, C Die Beziehungen zwischen allge- 
meinem Blutdruck, Blutdruck in den intraokularen 
Gefassen und Augendruck, Arch f Augenh 94*198- 
257, 1924 

32 Cattaneo, D PAR (Pressione dell’arteria cen- 
tralle della retina) e alteraziom retiniche nelle ence- 
falopatie a focolaio da disturbi circolaton, Internat 
Cong Ophth (1937) 2 112-119, 1938 

33 Rubino, C La pressione del sangue neH’artena 
reUmca e suoi rapporti con la pressione nel circolo del 
Wilhs, Riforma med 27 1345-1353 (Dec 4) 1911 
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published the values obtained by him with the 
Bajardi apparatus Henderson/* in 1914, de- 
mised a small, ingenious hand apparatus for the 
measurement or estimation of retinal arterial pul- 
sation He utilized a Geneva lens measure gradu- 
ated, apparently more or less aibitranly, in milli- 
meters of mercur}’-, instead of in diopters The 
pointed foot plate was replaced with a small knob 
He expressed the belief that his instrument would 
register in millimeters of mercur}'- the pressure 
which \\hen exerted on the globe through the 
eyelid was sufficient to bring about the appear- 
ance of the diastolic pulsation Magitot stated 
that the value for the intraocular pressure was 
added to the figure obtained for the diastolic ret- 
inal blood pressure, Hendeison’s original com- 
munication, however, makes no mention of 
specific values for intraocular pressure other than 
to state that the retinal diastolic blood pressure 
ranged in children from 10 to 15 mm of mercuri' 
higher than the intraoculai tension and in adults 
from 15 to 25 mm highei 

Bailliart previously, in 1909, had observed 
that rather strong digital pressure on the globe 
\\as required to bring about the disappearance 
(s>stohc pressure) of the retinal arterial pulse in 
patients with elevated systemic blood pressure 
He stated the belief that this was of clinical sig- 
nificance Black,®" in 1911 and Deyl,®® in 1912, 
confirmed this observation and tended to agree 
with the derived conclusions 

Bailliart,®® in 1917, recalling Marey’s “law” 
of the inverse relationship between heart rate and 
arterial pressure, and employing the mechanical 
principles of the Bloch-Verdin sphygmomanom- 
eter, devised a standaidized tension spring in- 
strument for applying and legistermg increasing 

34 Henderson, T Clinical Proof of the Venous 
Level of the Intra-Ocular Pressure and a Method of 
Estimating the Arterial Diastolic Pressure in the Eye 
and Its Clinical Significance, Tr Ophth Soc U 
Kingdom 34 309-315, 1914 

35 Magitot, A P How to Know the Blood Pres- 
sure in the Vessels of the Retina, Am J Ophth 
5 777-784 (Oct) 1922 

36 Bailliart, P Contribution a I’etude du pouls 
retimen, Qin opht 15.178-183, 1909 

37 Black, M An Index to the General Blood Pres- 
sure. The Venous Pulse and Blanching of the Retinal 
Vessels Induced bj Pressure on the Eveball, JAMA 
57 362-363 (Julj 29) 1911 

38 Deyl, A Retinale Angiosklerose als differential 
diagnostiches Sjmptom, Wien klin Wchnschr 26 33- 
51, 1912 

39 Bailliart, P (n) La pression arterielle dans les 
branches de I’artere centrale de la retine, nouvelle 
technique pour la determiner, Ann d’ocul 154 648- 
666, 1917, (fi) footnote 27° 

40 Bloch, A M Note sur un perfectionnement 
apporte a mon sph\ gmometrc, Compt rend Soc de 
biol 48 745-746 (Julj) 1896 


pressures on the Ining human eye Priestl) 
Smith** stated that Bailliart had no previous 
knowledge of Henderson’s apparatus A 
Schi^tz tonometer (old model) then was used to 
determine the intraocular tensions (or pressures) -- 
for correlation with the retinal diastolic and sys- ' 
tolic blood pressures obtained Bailliart termed 
the apparatus an ophthalmodynamometer, and 
two types were manufactured Each essential!} 

IS a cylinder arrangement, but one model has 
etched on the piston or rod a column of horizontal 
graduated markings The rod slides upv ard and 
downward within the cylinder or sleeve of the 
instrument and works against a spring The 
other model possesses a dial with radial markings 
on its periphery A pointer yvhich is activated 
by the movements of the piston within the inetair 
sleeve is directed to these markings, a second 
pointer registers the highest reading obtained 
Both instruments are calibrated to measure reti- 
nal diastolic and svstolic blood pressures langing 
trom 10 to 150 Gm of water in units of 10 

Pressure mai be made on the eye with an 
ophthalmodynamometer during an ophthalmo 
scopic examination after local anesthetization has 
been induced The retinal blood pressure values 
obtained may be read from the scale incorporated 
in the instrument, although it is necessarj to con- 
vert these figures into units of millimeters ot 
mercury, when the intraocular tension is kno\^n 
for comparison and correlation with the systemic 
brachial blood pressures The conversion graph 
of Magitot and Bailliart,*® which is based on 
values obtained fiom studies on cat eyes, is used 
for tbis purpose witb this instrument Duke- 
Elder * has pointed out that the method of Bail- 
hart involves several fallacies in principle and 
that it IS not the pressure in the branches of the 
central artery of the retina, but the pressure in 
the ophthalmic aitery, that is obtained The 
maintenance of a uniform pressure normall) 
without subjective fluctuations in the ophthalmic^ 
artery, is believed to be effected because of the 
very appreciable i eduction in caliber of the in- 
ternal carotid artery immediately distal to the 
branching off of the ophthalmic artery ®* 

Numerous workers have recorded their obser- 
vations with the ophthalmodynamometer of 
Bailliart , while many of the values are i elativeh 
low, some of the figures vary from others b} 
more than 100 per cent There also are recoi ded 

41 Smith, P The Blood Pressure in the Eye and 
Its Relation to Chamber Pressure, Brit J Ophth , 
7 449-469 (Oct ) 1923 

42 Magitot, A P , and Bailliart, P Modifications 
de la tension oculaire sous I’lnfluence de pressions 
exercees sur le globe (recherches experimentales), Ann 
d’ocul 156 656-666, 1919 
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\'anations in figiues obtained on different occa- 
sions by the same authors using the same technic 
Thus Bailliart in 1917 obtained average 
^alues of 25 to 30 and SO to 70 mm of mercur}’^ 
for the normal retinal diastolic and S 3 'StoIic blood 
pressures, respectively, in man, and hlagitot and 
Bailliart in 1921 determined the normal range 
in man to be 30 to 35 and 70 to 80 mm of mer- 
cury for tliese tvo blood pressures The same 
authors in 1919 had obtained values as high as 
100 to 130 mm of mercur} for the retinal dias- 
tolic blood pressure in the cat and in the dog, 
respectuely Bhedung,^^ as veil as Fritz,*'’ and 
Constantine^^ ha\e recorded the widest range of 
\alues for the retinal s}Stohc blood pressure 
Bhedung,®^ vho used his own device also found 
the widest range of recorded retinal diastolic 
blood pressures W'orkers recording narrov 
ranges (table 2) aie in the majority, hovevei. 
although less stnlang variations, with the excep- 
tion of those just mentioned, exist vith legard to 
the figures obtained by workers with methods 
other than the technic of Bailliart (table 1) It 
IS of interest to note that Lebensohn who in 
1925 was the first in this countrj" to record his 
obser\^ations vith the ophthalmod) namometer of 
Bailliart, obtained readings that closely approxi- 
mate those of most other workers 

Constantine, in her study of the interrelation- 
ship of retinal and systemic arterial blood pres- 
sures and tonometric pressure in normal and in 
siphihtic patients, stated “The method [of 
Bailliart] is palpably inaccurate and open to 
wide differences, depending on the personal 
equation of the obsen^er ” Bailliart felt that cer- 
tain errors could be eliminated to some extent by 
furnishing both types of his instrument with a 
convex ratlier than a concave f oot plat e, since if it 
V ere equipped with the latter the examiner would 
have difficulty in ascertaining vhether or not a 
portion of t he edge~ofTH eT ^~pIat ^or_tlie v hole 
of the concave disk vas exerting pressure on the 
sclera Tie e5^ressedlhe~opmion that some pos- 
sible errors, therefore, would be decreased if 
only a convex surface vere permitted for appli- 
cation to the eye This view has been disputed 
by the findings of Muller, Bruning and Sohr,^*'* 

43 klagitot, A P , and Bailliart, P Recherches sur 
I’action de vasomoteurs oculaires Pression comparee 
dans les vaisseaux de Tins et de la retine, J de 
physiol et de path gen 19.532-541, 1921 

44 Constantine, E F A Study of the Interrela- 
tionship of Retinal and Systemic Arterial Pressure and 
Intra-Ocular Tension in Normal and Sj'phihtic Pa- 
tients, Am J Ophth 23 436-445 (April) 1940 

45 Lebensohn, J E The Determination of Retinal 
Blood Pressure, Illinois M J 48 212-214 (Sept) 1925 

46 Muller, H K, Bruning, A, and Sohr, H 
Die Eichung der Dynamometer \on Bailliart und So- 


vho, using their reduction scale (oi conversion 
graph) reading m millimeters of mercuiy, rather 
than in grams of water, and working on the 
human ej e and the cat’s eye, found no differences 
m the values obtained with the apparatus of 
Bailliart *'“ and that of Sobanski The latter 
has a concave foot plate 

Table 2 — Retinal Arterial Blood Pressures in Normal 
Pei sons Determined zvith Opjithahnodynamometiic 
Method of Bailliart 


Tear 

Author 

Interpreted 
as Millimeters 
of aiereury 

/ 

Diastolic Systolic 

1917 

Bailliart* 

67 

93 

1917 

Bailliart 

25 -SO 

50- 70 

1920 

Velter, E Arch d'ophth AT . 85- 

35 

60- 65 

1920 

91, 1920 

Duverger C , and Barr^, J A 

SO 60 

80-100 

1921 

Arch d’opht 37 : 71 S7, 1920 
Magitot and Bailliart •‘s * 

30 -35 

70- SO 

1921 

Vossius, A Arch f Ophth 104 . 


70 

1921 

320-324, 1921 

Gaudissart, P Am J Ophth 4 

so 35 

70 SO 

1922 

500-503 (July) 1921 

Salvati G Ann d'ocul 159 . 69 

33 -50 

60- 70 

1925 

71, 1922 

Stasinski, J Win oczna 3 • 49 5S, 

30 -35 

67- 70 

1925 

1925 

Lebensohn 

30 -35 

65 75 

1925 

Vita, A Ann di ottal e dm 

SO -35 

70- 75 

1925 

OCUh 53 - 904 913, 1925 

Verrvav, A South African M Equals radial pressure 

1925 

Bee 23:427 429,1925 

Monjukova X , and Bletneva, X 

35 

70 

1926 

Arch oftal 1 : 212 242, 1925 
Baurmann il Hin Monatshl f 

49 7 54 9 


1926 

Augenh 41*874, 1926 

Rasvan, X Bull Soc roumame 
d’opht , 1926 pp 201 205 

Lida, E , and Adrogue E Compt 

SO -35 

65 70 

1926 

40 -50 

SO 100 

1926 

rend Soc de biol 95 1160-1161, 
1926 

Samojlotl 4 j Ann d ocul 

35 

SO- So 

1927 

103 : CS9-694 (Sept ) 1926 

Sebiptz L Acta ophth 5 * 293- 

50 -56 

70 80 

1927 

297, 1927 

Abramov icz, I Klin oczna 5: 

45 55 

70 90 

1927 

125 173 1927 

Kalt, M Pression artenelle retm 

So 

77 

1927 

lenno dans I’hypertension intra- 
cramenne Pans, L’ei.pansion 
ECientifigue, 1927 

Serr M Arch f Ophth 119 ; 

30 -35 

50- 70 

192S 

6-14, 1927 

Berens, Smith and Cornwall 

IS 48 

36- 88 

1931 

Vancea P Arch f Optb 120. 

25 -42 

55- 77 

1932 

601 612 1931 

Guiral 

30 -35 

70 SO 

1933 

Fritz -0 

25 -45 

60130 

1936 

Sobanski, J Arch f Ophth 135 : 

40 56 

65- SS 

1937 

372-430 1936 

Bailliart 

30 -35 

50- 80 

1937 

Bcngisu 

23 -55 

1939 

Constantine ■*< 

22 -72 


1941 

Koch 

20 -41 



* Includes value ot 20 mm 
readings 


of mercury for normal tonometnc 


Aside from the more recent modifications and 
the newer, ingenious ophthalmodynamometnc in- 
struments of Baurmann,^^ Spmelli,^'’ Uyemura 


banski am menschlichen Leichenauge, Internat Cong" 
Ophth (1937) 4 44-51, 1938 

47 Sobanski, J Em Ophthalmod>namotonometer 
und seine Handhabung Klin Monatsbl f Aus-enh 
96:351-356 (March) 1936 

48 Baurmann, M Em neues Dynamometer. Arch 
f Ophth 124 693-704, (Aug) 1930 


49 Spmelh, F Angiotensiometro retmico Spinelli 
Atti d Cong Soc ital oftal (1934), 1935 pp 795-798 
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and Suganuma,®“ Sobanski,^' Kukan,^® Keil,®^ 
Linksz/^ Gutmann and others^ the method 
and the apparatus used by the majority of the 
workers in this field have been those of Bailhart 
(table 2) The published reports of the lattei 
are concerned largety with the clinicall} diag- 
nostic significance of the blood pressures m the 
central artery of the retina as measuied in its 
ophthalmoscopically visible branches on the pa- 
pilla in normal persons and in patients n ho hai e 
diflPuse vascular disease with systemic hjperten- 
sion, whether or not ot renal origin 

Duke-Elder ^ determined in the cat with mano- 
metric methods that the mean pressure in the 
ophthalmic arter}”- is about 95 per cent and that 
m the retinal artenoles about 70 pei cent of the 
mean aortic pressure Bailliart,^^'’ in 1923, uith 
ophthalmodynamometric methods, estimated that 
the diastolic pressure in the retinal arterioles was 
about 45 per cent of the diastolic pressui e in the 
brachial arteries of the normal adult 

Magitot and Bailhart pre-\ loush had found, 
m 1919, that in eyes with normal intraocular 
tension a djmamometnc pressure ot approxi- 
mately 25 Gm of water was required to produce 
the retinal arterial pulse and that 60 to 70 Gm 
of water was sufficient pressure to cause its 
disappearance Thus, the retinal diastolic blood 
pressure m normal persons uas believed to be 
30 to 35 mm of mercury, ivhile the retinal sys- 
tolic blood pressure, according to their com ersion 
graph (reduction scale), was 65 to 70 mm of 
mercury The figure for the diastolic pressui e 
was the more constant, and it was found that a 
factor, 0 45, could be utilized to predict the retinal 
diastolic blood pressure if the systemic brachial 
diastolic blood pressure was known Multipl)nng 
the systemic pressure by this factoi yielded a 
theoretic ideal, or normal, v^alue toi the retinal 
diastolic blood pressure 

A similar but not quite so consistent a constant 
w as offered in the factor 0 54, wdiich when 
multiplied by the v^alue of the knoun systemic 
brachial systolic blood pressure, was believed to 
yueld the v^alue for the normal retinal systolic 
blood pressure Bailhart stated it as his 
opinion that the latter, at least, was of practical 
clinical importance m that he deemed it unwise 
to exert a pressure of more than 150 Gm of 
w^ater on the ey^e, since this represented a pressure 

50 Uyemura, M , and Suganuma, S Ueber emen 
neuen Ophthalmodynamometer, Acta Soc ophth jap 
38 1835-1844, 1934 

51 Keil, J Em neues Ophthalmodjmamometer, 
Klin Monatsbl f Augenh 99 625-636 (Dec ) 1937 

52 Gutmann, A Pressure in Central Arteiy ot 
Retina in Allergy ^\lth Description of a New Ophthal- 
modjTiamometer, Arch Ophtli 29 457-460 (yiarch) 
1943 


less than would be employed by"- the patient in 
pressing on his own eye This pressure is well 
below that required to produce an oculocardiac 
reflex He expressed the belief, too, that the 
constants, oi factors just mentioned, had a 
further clinical application, since their use could 
detect deviations from the theoretic normal and 
not infrequently could be relied on in instances in 
which it was n ot feasible to use _his .apparatus 
Thus, if these derived v'-alues are greater than 5 to 
10 mm of mercury', there may, he stated, be said 
to exist a truly' disproportionate or abnormal re- 
ciprocal relationship between the systemic and 
the intraocular blood pressure system 

Retinal vascular hypertension and hypotension, 
Bailhart and his followers asserted, may be diag- 
nostic in very early phases of alteration in the 
sy'stemic blood pressure, as well as of clinical 
v'alue when the change in the retinal pressui e 
exists in the “solitary” state The latter, foi 
example, refers to the existence of a dispro- 
portionate reciprocal relationship encountered by 
these workers in cases of increased intracranial 
pressure uithout systemic hypertension, that is, 
they found the retinal blood pressures to be ele- 
vated They stated, too, that there may occur 
prodromal retinal hy'pertension ivithout any 
change in the ophthalmoscopic findings or in the 
sy'stemic blood pressure, and they asserted that 
these circumstances constitute an aid in the diag- 
nosis of diffuse arterial disease with hypertension 
Theie now exists an extensive literature with 
regard to the ophthalmodynamometric investiga- 
tions of ocular and systemic pathologic states in 
which v'ariations in the retinal blood pressures 
and m the intraocular tension have been sus- 
pected Many of the published figures, as has 
been indicated, are inconclusive and contro- 
\ersial, accordingly, no unanimity of interpreta- 
tion exists Wagener and Keith, however, m 
their compi ehensive review of diffuse arteriolar 
disease wuth hypertension, pi obably expressed the 
consensus m the statement 

53 (a) Bailhart, P , Magniel, and Saragea Mesures 

de la pression artenelle retimenne et de la tension 
cephalo-rachidienne dans quelques cas d’hypertension 
artenelle, Arch d mal du coeur 17 289-294 (Mav) 
1924 (i») Bailhart 18 (c) Espildora-Luque (d) 

D’Osvaldo, E Sull’importanza clinica del segno di 
Bailhart come indice di ipertensione arteriose cefalica 
(Espildora), Lettura oftal 10 455-466 (Oct) 1933 
Suganuma, S Studien uber den Blutdruck in der 
Zentralarterie der Netzhaut II Ueber den Blutdruck 
in der Zentralarterie der Netzhaut bei verschiedenen 
Formen ion allgemeiner Hypertonic und uber die sog 
isoherte zephale Hjpertension, Khn Monatsbl f 
Augenh 97 498-514 (Oct) 1936 

54 Wagener, H P , and Keith, N M Diffuse 
Arteriolar Disease with Hypertension and the Asso- 
ciated Retinal Lesions, Medicine 18 317-430 (Sept ) 1939 
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The presbures as measured b> this method ma> be 
lower than the actual figures, but they furnish a ready 
and probably fairly reliable method of determining 
variations from the normal in pathologic states 

My own investigations tend only partially to con- 
V firm this point of view.®^ 

CLINICAL EV-^LUATION 

It is impossible accuiately to evaluate foi clini- 
cal comparison the results obtained with the 
ophthalmodynamometer by many of the workers 
in this field not only because dissimilar instru- 
ments and technics have been employed iiut 
because the majority of the investigatois (as 
has been true, also, in the study of vasculai 
micrometr}^) have not troubled sufficiently to 
, correlate the values obtained with reference to 
"''■classification of the disease groups studied, age 
subgroupings, systemic blood pressures, ophthal- 
moscopic findings and other diagnostic minutiae 
It appears, too, that not infrequently there has 
been inadequate comprehension of vascular physi- 
ology in geneial Conclusions have been derived 
in many instances in which there w'as little recog- 
nition of the existence of eriors in measurements 
due, most unfortunately, to the intangible factor 
inherent in the personal equation necessarily 
present on the part of the obseiver in any clinical 
examination Tuyl,'”’® in particular, stated that 
only comparative values, at best, are obtainable 
^ with the ophthalmodynamometric technic and 
that long experience and numerous readings in 
every case are necessary in order to aiiue at 
acceptable values It is of interest that the pio- 
ponents of vascular dynamometry enthusiastically 
believe it elicits clinical information of at least 
somewhat, if not appreciably, greater value than 
any other single test oi procedure for the recog- 
nition and differential diagnosis of many ab- 
normal and pathologic states, of eithei general oi 
local ocular origin 

Despite the many contributions m the field of 
"T " ocular dynamometry, there are tremendous varia- 
tions in the values obtained for normal retinal 
blood pressures no matter with what instrument 
the examinations were conducted (tables 1 and 
2) It IS impossible to denote any single exact 
V alue for eithei the diastolic or the systolic blood 
pressure, although many w'orkers have concluded 
that there must be some such figure It appears 
unreasonable, therefore, to suppose that any 
I single value for the letinal blood pressures can 
be given when it is known that no single value 

can be cited with reference to the systemic blood 
s 

i 55 Koch, F L P Retina in Systemic Vasculai 
Hypertension A Clinical Study of the Caliber of the 
Retinal Arterioles and the Retinal Arterial Diastolic 
Blood Pressure, Arch Ophth 26 565-581 (Oct ) 1941 
56 Tuyl, A , m discussion on Espildora-Luque 
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piessures no inattei m wffiat location or witli 
what apparatus they are detei mined 

The values for the normal retinal diastolic 
blood pressure, obtained through more than two 
decades of investigation with the ophthalmodyna- 
mometer of Bailliart, range from a low of 18 to 
a high of 72 mm of mercury, and there is some 
overlapping with the values foi the retinal sys- 
tolic pressuie, since the range for the latter i^- 
36 to 130 mm of mercur}’’ (table 2) Similai 
v^ariations m the lange of retinal blood pressures 
have been obtained when instruments and meth- 
ods othei than Bailliart’s have been employed , 
however, the ranges with manometiic devices 
although not clinically practical, generally haie 
been narrow'ei than when some form of the 
dynamometer has been used (table 1) 

Retinal capillary pressures also have been 
studied by several workers, whose contributions 
have been reviewed by Kukan Fortin,^® Bail- 
liart,^° Fritz,-® Baratta®^ and others tended to 
attribute greater physiologic importance than had 
heretofore been thought necessary to the role 
played by these smaller vascular channels m 
systemic hypertensive disease, as well as in states 
of altered intracranial and intraocular function 
Numeious objective and subjective piocedures 
have been devised or suggested wffiereby the 
physiologic and the abnormally physiologic status 
of these vessels might be employed as clinical 
aids, particularly in cases of hypertensive disease 
None appear to be satisfactory 

In general, ophthalmodynamometric values foi 
1 etinal diastolic blood pressures, m millimeters of 
mercury, probabl} must be considered normal if 
the v^alue obtained does not exceed 55 The 
lower limit of normal is similarly variable and 
somewhat more difficult to detei mine Bengisu 
probably represents the consensus m his values 
for the normal retinal diastolic blood pressure 
obtained with the dynamometer of Bailhart His 
examinations indicated that approximately 10 pei 
cent of normal persons will have a retinal dias- 
tolic blood pressure of 23 to 25 mm of mercur} , 
that a second group, representing 45 per cent of 
normal persons, will have values ranging from 
35 to 45 mm and that a third, more elderly, 
group, of 45 per cent of normal persons, will 

57 Baratta, O Studio sulla circolazione vascolarc 
della retina con particolare riguardo al comportamento 
della pressione dell’arteria centrale (PAR) e dei capil- 
lan della macula (PCR) nelle affezioni renali, Ateneo 
parmense 9 265-295 (July- Aug) 1937 

58 Bengisu, N , in discussion on Lobeck, E Ueber 
die ophthalmoskopische Messung der Durchmesser der 
Netzhautgefasse und ihre allgemem khnische Bedeutung 
fur die Differentialdiagnose bei Hochdruck- und Nieren- 
krankheiten, Internat Cong Ophth (1937) 2 262-164 
1938 
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have values of from 50 to 55 mm of mercury 
Linksz,®® with his negative pressuie dynamom- 
eter, found slightly highei values 39 mm of 
mercur}^ for persons from 15 to 30 years of age, 
44 5 mm for persons from 30 to 50 yeais of 
age and 46 5 mm for persons fiom 50 to 70 
3 ’^ears of age My own figuies, obtained uith 
the Bailliart device, were somewhat lowei 

I found that my values^ when expressed, as 
seems clinically lational, in terms of the per- 
centage ratio of retinal to brachial diastolic blood 
pressure, ranged from 25 to 51, with means of 
36, 40 and 43 per cent for the normal patients 
in three major age subgroupings, respectively, of 
8 to IS, 16 to 40 and 41 to 60 r^ears, however, 
there was considerable overlapping fiom one in- 
dividual to another There existed a progressive 
increase in the retinal diastolic blood piessure 
and in the percentage ratio of the letinal dias- 
tolic to the brachial diastolic blood pressure in 
hypertensive groups This was less manifest 
in the patients with chronic glomerulonephritis 
The study indicated, however, that a mean per- 
centage ratio that was considered normal, of 55, 
as has been mentioned, aibitrarily could be estab- 
lished as the upper limit of normal and that, 
although theie was some overlapping of the 
ratios for patients "with mild hypertension in the 
younger age group with the latios for normal 
persons in all age groups and with those foi 
patients with chronic glomei ulonephritis, this 
overlapping was in accord with the fluctuation in 
systemic blood pressures that is known to exist 
normally 

Most of the workei s with the Bailhai t ophthal- 
modynamometer have stated, however, that it is 
difficult to fix an exact value for the minimal oi 
theoretically normal diastolic letinal blood pres- 
sure unless the figuie for the systemic diastolic 
blood pressure is multiplied by the factor 0 45 
This figure was stated originally bv Bailliart to 
lepresent the percentage ratio of the noimal 
retinal to the normal systemic diastolic blood 
piessure Bailliart®® expressed the opinion that 
a comparison of this derived figure with the 
actual value obtained by the ophthalmodyna- 
mometric examination is of diagnostic value when 
there is a variation of more than 5 to 10 mm of 
mercury and that there exists, theiefore, a local 
retinal oi cephalic (“solitaiy”) vasculai hyper- 
tension which a general examination will reveal 
to be systemic or cerebral in origin The values 
obtained m my studies with reference to the 
theoretic, or derived, as compared with the actual 

59 Linksz, A A New Instrument for Ophthalmo- 
djnamometrj, read at the meeting of tlie New York 
Societj for Clinical Ophthalmology, Nov 3, 1941 

60 Bailliart (footnotes 25 ° and 27 


retinal diastolic blood pressures, expressed in 
millimeters of mercury, and their relationship to 
the percentage ratios of the retinal and the sys- 
temic diastolic pressures indicate that there exist 
relatively normal values for the nonhypertensive 
patients but that elevated, abnormal, lelativeh 
dispi oportionate values are found for the hyper- 
tensive groups 

Bailliart, Magniel and Saragea found some- 
what similar progressively increasing values foi 
22 hypertensive patients These patients were 
not specifically classified as to the stage of the 
disease The systemic diastolic blood pressures 
in this group ranged from 50 to 180 mm of 
mercury, while the letinal diastolic blood pres- 
sures ranged from 20 to 120 mm The per- 
centage ratios varied from 33 to 96, while the^ 
spinal fluid pressures langed from 75 to 320 mm 
of water Guiral,®^ Fritz and other followers 
of Bailliart generally expressed agreement with 
these conclusions In geneial, a rise in the esti- 
mated retinal diastolic blood pressure, in milli- 
meters of mercurj', is onty roughly proportionate 
to the rise in brachial diastolic blood pressure 
The mean percentage latio, while it increases as 
the hypertensive disease becomes advanced, ex- 
hibits only a rather narrow range of values from 
the normal subjects to gioup 4 (malignant hyper- 
tension) , however, this ratio is almost directh 
proportional to that obtained by multiplying the 
mean brachial diastolic blood pressure for each 
group of patients by the factor 0 45 

The dynamometer of Uyemura and Suga- 
numa,®® instead of registering values by means of 
spring tension, as do most others, depends on 
hydrostatic pressure Suganuma ®^ measured the 
retinal diastolic pressure m a single eye, usuall) 
the right, of 65 patients with normal blood pres- 
sure These patients langed in age from 12 to 
65 years Their retinal diastolic blood pressuies 
ranged from 30 6 to 54 8 mm , while the biachial 
diastolic blood pressure ranged from 42 to 87- 
mm , of mercury Intraoculai tension with the 
old model Schi^tz tonometer ranged from 8 to 
22 mm of mercury Suganuma also obtained 
dynamometric readings for both eyes of 18 
patients, who ranged in age from 16 to 30 years 
They were unselected normal persons of both 
sexes The mean retinal diastolic blood pressure 
was 38 08 mm of meicury, on a basis of values 

61 Guiral, R J La disociacion tensional retino- 
humeral, Arch de neuro-biol 12 275-294 (May-June) 
1932 

62 Suganuma, S Studien uber den Blutdruck m 
der Zentralartene der Netzhaut I Ueber den Blut- 
druck m der Zentralartene der Netzhaut bei gesunden 
Menschen und uber seme Beziehung zum allgemeinen 
Blutdruck, Klin Monatsbl f Augenh 96 74-84 (Jan) 
1936 
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langmg fiom 30 6 to 45 2 mm of meicmy 
Since he obtained a mean value of 31 mm from 
the readings on single eyes m a similar, but 
larger, group, the significance of this difference 
y in values is uiiceitain (table 3) 

An analysis of the values obtained by Suga- 
numa was made with i efei ence to age subgi oup- 
mgs, systemic and letinal t^asculai pressures, the 
latio of these piessures m percentages and the 
theoretic mean latio obtained by means of the 
factor, 0 45, of Bailhart These data are sum- 
marized m table 3 , m general, it was found that 
his values for the retinal diastolic blood pressure 
m normal persons fiom 8 to 65 years of age aie 
higher than those obtained m my study The 

Table 3 — Analysts of Values Obiamed by Sugauuma 
in Noimal Persons 


Mean 






Ratio of 






Retinal to 




Diastolic Blood 

Brachial 



Number 

Pressures, Mm 

Blood 

Theoretic 

Age in Tears, 

of , 



Pressure, 

Ratio 

Inclusive 

Subjects Brachial 

Retinal 

Percent (Bailllart) 

8-16 

2 

57 

40 

70 

20 


(8 eyes) 





10-40 

5S 

C9 

38 

55 

31 


(58 eyes) 





4160 

7 

05 

43 

05 

29 

(1 patient of 65) 

(7 eyes) 





Mean all persons 

09 

39 

60 

31 


percentage latios necessarily are lather highei, 
too, because of his relatively lower figures for the 
bi achial diastolic blood pressui e This low pres- 
sure also results m a somewhat lower theoretic, 
or ideal, retinal diastolic blood pressure 

Muller, Brunmg and Sohr evolved compara- 
tive curves for use with the dynamometers of 
Bailhart, Sobanski and Uyemura and Suganuma 
They determined the mean retinal diastolic blood 
pressure to be 48 mm of mercury for 180 eyes 
of 98 persons who probably had been healthy 
prior to death These eyes were examined in 
f situ m cadaveis a few to twenty-four hours aftei 
death m each instance The Franck manometei 
was used in conjunction with their investigations 
They came to the conclusion that the conversion 
graph curves of Sobanski and of Bailhart were 
essentially similar and could be used more or 
less interchangeably but that attempts to convert 
the values obtained with the Uyemura-Suganuma 
instrument in terms of the conversion graphs of 
the previously mentioned authors would result 
in a mean value of 60 mm of mercury for the 
normal” retinal diastolic blood pressure It will 
be recalled that Duke-Elder,’’ with manometric 
methods, found that the retinal diastolic blood 
pressure ranged from 59 to 69 mm of mercury 

It is interesting to compare the mean values 
for local oculai and systemic pressures obtained 


foi normal persons by Bhedung, in 1924, by 
means of a cambric bandage and a hydi ostatic de- 
uce 111 conjunction with ocular manometry His 
figures (table 4) are all very high foi the 350 eyes 
of the 292 patients examined Then ages langed 
fiom 9 to 67 years, inclusive The intiaoculai 
tension averaged 20 mm of meicury foi the 
entire gioup, but the letinal diastolic blood pres- 
sures, artel lal and aiteriolar, were neaily equal 
to and greatei than, i espectively , the bi achial 
diastolic blood pressure, expressed in millimeters 
of mercury There was a slight increase in the 
letinal piessuies in the older age groups as com- 
paied with those in the younger subgi oups 
Bliedung’s values have not been accepted by othei 
workers m this field 

Suganuma,®’’ using the dynamometer beaiing 
his and Uy emura/s name , determined the ophthal- 
modynamometric relationships with leference to 
the systemic blood pressures in normally pieg- 
nant women and ih women with toxemia of 
pregnancy He also obtained what he"15elieved 
weie diagnostic values for patients with hypei- 
tensive disease and for patients with “solitary,” 
cephalic hypertension This investigatoi ob- 
tained what he considered were noimal values in 

Table 4 — Intiaoculat Piessuies in Noimal Pei sons 
(Bhedung 


Mean 

Intra 






Retinal 

Diastolic 

ocular 





Diastolic 

Blood 

Pressure 


Grouping 


Brachial 

Blood 

Pressure 

(Schl0tz 


A- 


Diastolic Pressure in Retinal Tonom 

Age 

Number 

Number 

Blood 1 

In Central Arteri 

eter. Old 

Group", 

of 

of 

Pressure, 

Arterj, 

Dies, Mm 

Model), 

Tears 

Subjects 

Eyes 

Mm He 

Mm Hg 

of Hg 

Mm 

9 15 

48 

GO 

03 

64 

77 

22 

16-20 

48 

00 

69 

71 

rs 

21 

21 25 

41 

50 

75 

70 

81 

20 

20 35 

41 

50 

69 

03 

83 

21 

36 45 

14 

50 

73 

70 

83 

20 

40 55 

43 

60 

78 

74 

87 

18 

60-07 

27 

80 

84 

7o 

91 

18 

907 

292 

350 

09 

69 

82 

20 


normally pregnant women both before and aftei 
delivery, however, he studied only 10 patients, 
1 of whom he was unable to observe aftei delivery 
(table 5) His values for the retinal diastolic 
blood pressure in this group of patients essen- 
tially are the same as those in the noimal gioups 
analyzed in table 3 This is tiue, also, with 
respect to the systemic diastolic pressures, the 
percentage ratios and the values foi the latter 

63 Suganuma, S Studien uber den Blutdruck in 
der Zentralarterie der Netzhaut III Ueber den Blut- 
druck in der Netzhautartene wahrend des Verlaufes 
der normalen Schw&ngerscbaft und der Sclnvanger- 
schaftstoxikose, sowie^iber seme fruhdiagnoslische Be- 
deutung, Klin Monatsbl f Augenh 99 637-654 (Nov ) 
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obtained by means of the Bailliart factor of 0 45 
The percentage drop in the brachial diastolic 
pressure from the 'Value preceding delivery to 
that following delivery was nearly twice as great 
as the percentage drop in the retinal diastolic 
blOod pressure, the values being 17 and 10 per 
cent, respectively 

Suganuma obtained definitely highei, but essen- 
tially proportional, values m a similar study on 

Table 5 — Analysis of Values Oblatned by Suganuma 
foi Normally Piegncait Women 


Values for Ten Patients 

Before Delivery After Delivery 

^ , 

Arterial Intra Artenal Intra 

Blood Pressures, ocular Blood Pressures, ocular 

Mm of Hg Tension, Mm of Hg Tension, 

, Mm , ^ ^ Mm 


Age 

Svstemic 

Retinal 

of Hg 

Systemic 

Retinal 

of Hg 

27 

117/78 

56 5/36 5 

18 





114/74 

58 0/39 4 

17 

114/68 

56 4/36 2 

19 

26 

112/68 

69 6/34 0 

16 





104/60 

59 6/36 0 

16 

106/48 

68 4/36 0 

17 

24 

120/58 

62 6/49 0 

15 

114/68 

59 0/40 2 

17 

23 

112/72 

64 2/39 2 

15 

118/76 

03 2/41 8 

12 

24 

112/64 

62 6/31 6 

13 

106/62 

59 0/31 2 

15 

26 

89/50 

48 0/36 2 

10 





96/55 

51 6/34 S 

9 




22 

112/72 

69 4/44 1 

13 

118/68 

58 6/83 8 

15 

27 

118/68 

58 3/38 6 

15 





120/70 

70 6/48 8 

15 

116/68 

60 4/39 8 

17 

40 

140/96 

85 8/54 6 

15 

124/62 

63 1/40 6 

15 

2? 

104/48 

62 6/39 4 

16 





108/M 

72 4/50 2 

15 

108/66 

oO 5/36 4 

17 



Analysis of Mean Values 








Theoretic 







Ratio 






Ratio 

(Bailliart) 






of 

of 






Retinal 

Retinal to 






to 

Systemic 




Diastolic 

Systemic Diastolic 




Blood Pressures, 

Diastolic 

Blood 




Mm Hg 

Blood 

Pressure 




f 

^ 

, Pressure, Multiplied 




Systemic 

Retinal 

Per Cent 

by 0 45 

Before delivery 


76 95 

4105 

63 36 

34 63 

After delivery 


64 00 

37 33 

58 34 

28 80 

Decrease m per cent 

17 

10 




10 patients presenting various stages of hyper- 
ten sive toxemia of pregnancy , (table 6} It 
should be noted, however, that the percentage 
drop from the value preceding delivery to that 
following delivery was essentially the same in 
this toxemic group with reference both to then 
brachial and to their retinal diastolic blood pres- 
sures This is in accord with the findings of 
Bailliart ' ' 

Suganuma's studies with respect to other 
forms of elevation of systemic pressure are sum- 
marized in tables 7 , 8 and 9 There exists no 
truly appreciable difference betw'een the values 
for his various groups of hypertensive patients 
and the values for various age subgroupings 
This IS true with respect to all the values obtained 
and is particularly striking w'hen the mean values 
for each particular group of hypertensive patients 


are examined It also will be obser\ ed that the 
highest recorded mean brachial diastolic blood 
pressure in his Japanese patients w^as 116 mm of 
mercury This is of intereS^t, although of doubtful 
significance, when it is noted that the mean retinal 
diastolic blood pressures, as well as the per- 
centage ratios, in all these groups generally are 
as high as, if not higher than, the values for 
the patients with similar brachial diastolic blood 
pressures examined in my investigation ®® The 
group of patients with toxemia of pregnancy 
observed by Suganuma had retinal diastolic blood 
pressures and percentage ratios that approached 
the lower values obtained in his groups of hyper- 
tensive patients 

Bailliart,^® in his eailiei work, as well as later, 
stated that retinal hypertension might exist inde- 

Table 6 — Analysts of Values Obtained by Suganuma 
for Women with Toxemias of Pregnancy 


Values for Ten Patients 
Before Delivery After Delivery 

» -V 

Arterial Intra Arterial Intra 


Blood Pressures, ocular Blood Pressures, ocular 

Mm of He Tension, Mm of Hg Tension, 

^ Mm ^ — — — — — ^ Mm 



Systemic 


Mm 


V 

Mm 

Age 

Retinal 

of Hg 

Systemic 

Retinal 

ofHg 

21 

104/ 80 

88 0/64 0 

15 

114/ 78 




188/103 



148/ 98 
142/ 8G 

84 2/o9 8 

17 





104/ 74 

58 6/33 8 

17 

24 

182/102 

87 0/65 7 

13 

118/ 68 

60 4/87 6 

18 

29 

130/ 92 

80 0/64 2 

11 

116/ 70 

62 1/41 8 

13 

29 

166/108 

80 6/65 6 

17 




22 

110/ 56 

60 2/42 8 

75 4/53 8 





33 

166/104 

195/134 

SO 8/62 8 > 

16 

168/112 

84 0/62 6 

lo 





138/ 95 

79 0/55 7 

14 

30 

118/ 76 

76 0/48 7 

11 

122/ 80 

85 6/62 2 

17 

34 

186/120 

122 7/88 0 

21 

132/ 88 

113 0/84 7 

19 

25 

180/110 

82 0/57 1 

17 

152/ 98 

78 6/50 1 

19 

35 




200/113 

109 0/78 2 



Analysis of Mean Values 

Tlieoretic 

Ratio 

Ratio (Bailliart) 
of of 

Retinal Retinal to 
to Systemic 
Diastolic Systemic Diastolic 

Blood Pressures, Diastolic Blood 

Mm Blood Pressure 

, — ' V Pressure, Multiplied 

Systemic Retinal Per Cent by 0 45 

Before delivery 95 88 G2 15 64 78 43 15 

After delivery 87 25 57 15 65 60 39 26 

Decrease in per cent 9 8 


pendently of sytemic hypertension and that, since 
the circulation in the retina reflects generally 
that of the brain, the existence of retinal hyper- 
tension thus implies the coexistence of cerebral 
hypertension, probably largely on the basis of an 
increased intracranial pressure, whether brought 
about by local intracranial or by systemic hypei'- 
tension Conversely, hypotension also may be 
encountered His observations have received 
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support from his follow ei s and from some other 
mvestigatoi s 

Guiral,®^ among othei s, stated the belief that if 
the retinal ^asculal piessuies were elevated in a 
patient ovei 50 > eai s of age there existed immi- 
nent dangei of a ceiebral Aascular accident, 
that if the s} stemic blood pressure was elevated, 
although the letinal blood pressure remained 
high, even greater danger was present but that 
if the retinal and systemic pressures were pro- 
portional the prognosis \vas less grave Berens, 
Smith and Cornwall concluded from their 
studies on 11 normal persons and on 13 patients 
with neuro-ophthalmologic syndromes that the 

Table 7 — Analysis of Values Obtained by Sugamima^^^ 
for Patients zvith Essential Hypertension 


Mean 



r* 


Ratio of 




Retinal 



Diastolic 

to Brachial 


Number 

Blood Pressures, Mm 

Blood 

Age m Tears, 

of r- 

A 

— , Pressure, 

Inclusive 

Patients 

Brachial Retinal 

Per Cent 

29-39 

5 

109 77 

70 


(5 ejes) 



41-60 

33 

106 72 

6S 

(5 patients 01 

(35 eyes) 



to 74) 




Mean All patients 

107 73 

68 

method of 

Bailliart 

IS of value to 

the trained 


observer in spite of its inaccuracies but that the 
use of the ophthalmoscope nevertheless is in- 
valuable They also stated the opinion that the 
retinal diastolic blood pressure increases rather 
markedly as the subject changes from a standing 
01 sitting to a prone position This view is not 
altogether in accord with the findings of others, 
although both Salvati and de Sanctis sup- 
ported it 

It was the opinion expressed by these authors 
and by others, particularly Klar,°" Espildora- 
Luque and de Morsier, Monnier and Streiff 
that the retinal arterial pressure becomes elevated 
m the presence of intracranial disturbances, par- 
ticularly lesions of the posterior fossa, such as 

64 Berens, C . Smith, H T , and Cornwall, L H 
Changes in the Fundus and m the Blood Pressure in 
the Retinal Arteries in Increased Intracranial Pres- 
sure, Arch Neurol & Psychiat 20 1151-1171 (Dec) 
1928 

65 Salvati, G La tension oculaire en position assise 
et couchee, Ann d’ocul 159T28-130, 1922 

66 de Sanctis, R II comportamento della PAR 
(Pressione artenosa retimca) nelle diverse posiziom 
del corpo, Internal Cong Ophth (1937) 2 119-137, 
1938 

67 Klar, J Hypertonia arterialis retinae post com- 
motionera cerebri, Internat Cong Ophth (1937) 2*52- 
56, 1938 

68 de Morsier, G , Monnier, M , and Streiff, E B 
La tension arterielle retinienne dans les tumeurs intra- 
craniennes, Re\ neurol 71-702-714 (June) 1939 


neoplasms, trauma and cerebrovascular accidents 
The last-mentioned authors asserted that retinal 
arterial hypertension, nevertheless, is relatively 
infrequent with tumors, but they agreed wuth 
Klar that it is very^ common as a sequel of cerebral 
trauma These workers said that it probably 
develops subsequent to disturbances of the regu- 
latory centers of the cerebral vasomotor system 
Espildora-Luque,-'^'^ d’Osvaldo,®®'’ Cattaneo,"- 
Suganuma and others examined relatively 
small groups of patients and concluded that so- 
called solitary hy pel tension is present with rather 
a large number of diseases, both sy'stemic and 
local, which affect both intracranial and intra- 
ocular pressure relationships Espildora-Luque 
has proposed, and Suganuma is in accord with 
the suggestion, that this occurrence be termed 
cephalic arterial hypertension, since it is thought 
that this rise of retinal vascular pressure occurs 
m the absence ot elevation of systemic blood 
pressure but m the presence of increased cere- 
brospinal fluid pressure These authors and 
others, on the basis of what appears to be in- 
sufficient evidence, stated that this increase of 
local vascular pressure is coincident with, and 
secondary to, an increase m blood pressure w’^hich 
IS limited to the region of the internal carotid 
arteries and the circle of Willis and its branches 
It IS more logical to assume that this increase 
in local pressure, if it occurs (as seems evident), 

Table 8 — Analysts of Values Obtained by Suganuma 
for Patients zmth Primary Contracted Kidney 


Mean 

r- '■ % 

Batio of 
Betinai 

Diastolic to Brachial 

Number Blood Pressures, Mm Blood 

Age in Tears, of r- * , Pressure, 

Inclusive Patients Brachial Retinal Per Cent 

41 60 3 111 81 73 

(1 patient of 61) (3 eyes) 


probably is secondary to the rise of the ceiebro- 
spmal fluid, as noted by Pickering m cases of 
this type Conversely, however, this does not 
necessarily imply that a rather low^ retinal dias- 
tolic blood pressure value is accompanied wuth a 
decrease in pressure of the cerebrospinal fluid, 
nor, if the latter is normal, can it be mfen ed that 
the former is normal oi low 

D’Osvaldo stated the opinion that the sys- 
temic vascular hypertension which later appeared 
in 3 of 10 patients with solitary^ cephalic hyper- 
tension, whom he previously had examined, 
already was present clinically, and probably 

69 Pickering, G W The Cerebrospinal Fluid 
Pressure m Arterial Hypertension, Chn 1 ^07 
413 (Dec 27) 1934 
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should have been diagnosed as such, at the tune 
of the first examination Espildora-Luque 
and others found an elevation of retinal arterial 
pressures in patients with glaucoma, retrobulbar 
neuritis, intracranial tumors, meningitis, meningo- 
encephalitis, cerebral trauma, myopia, optic neu- 
ntis, hereditary syphilis and the various foims 
of hypertensive disease and nephritic disease, all 
either with or without edema of the optic papilla 
He classified this solitary cephalic hypertension 
into four types cephalic, vertiginous, visual and 
neurologic, all depending, again, on whether the 
lesions appear to be intraocular or intracranial 

Ta.ble 9 — Analysis of Values Obtained by Suganuina^^^ 
for Patients zvith Chtonic Nephritis and zmth 
Secondary Conti acted Kidney 


Mean 





Ratio of 




Retinal 



Diastolic 

to Brachial 


Number 

Blood Pressures, Mm 

Blood 

Age in 'Years, 

of 

t. 

/ 

Pressure, 

Inclusive 

Patients 

Brachial Retinal 

Per Cent 

16-40 

14 

116 81 

70 


(14 ej es) 



4160 

13 

101 65 

61 

(3 patients 61 

(13 ej es) 



to 76) 




Mean All patients 

109 74 

68 


One wonders if a new category is necessitated 
by the group of 10 patients with allergy recently 
reported on by Gutmann as having increased 
pressure in the central artery of the retina This 
author was stimulated by his clinical findings to 
sensitize 5 rabbits with horse serum after initial 
ophthalmodynamometric readings were taken 
with his modified Bailhart instrument He con- 
cluded that the later rise in intraocular, vascular 
pressures in the animals w'as proof of successful 
sensitization and that the rabbits had become 
allergic , accordingly, he stated the belief that the 
higher pressures in the central arteries of his 10 
patients were caused by the allergic status of their 
nasal mucous membranes 

Retinal arterial hypotension and its i elation to 
the systemic arterial pressure and the intra- 
ocular tension have been studied in detail by both 
Lauber and Sobanski Each stated the belief 
that there exists a minimum level of retinal 
diastolic blood pressure below which the capillary 
circulation functions only poorl}'^ They expressed 
the opinion that systemic h}'potension, particu- 
larly diastolic, accompanies progressive tabetic 

70 Lauber, H Der Einfluss neidngen allgememen 
Blutdruckes auf den Verlauf von Sebnervenerkrank- 
ungen, Wien klin Wchnschr 48 1079-1081 ( \ug 30) 
1935 

71 Sobanski, J Das Wesen der tabischen Sehtier- 
venatrophie und ihre Eehandlung, Arch f Ophth 
135 401-430, 1936 


atrophy and that there is a subsequent loweiing 
in the retinal diastolic arterial pressure from the 
normal range of 40 to 56 mm of mercury, as 
determined by them These authors stated that 
the optic nerve atrophy thus produced is sub- 
sequent to local ocular circulatory failure, since 
it was then belief that the local arterial pressure 
in this condition tends to decrease toward and 
below the level of the intraocular tension Con- 
stantine,^^ who reviewed this field in her study 
of the interrelationship of retinal and systemic 
pressure in normal persons and m syphilitic 
patients, not only ivas unable to confiim either 
their work or their theories but found that the 
diffeiential betw^een tlie retinal diastolic arterial 
pressure and the intraocular pressure was higher 
than normal in patients with syphilis of they 
central nervous system, either with or without 
optic neive atrophy The brachial blood pres- 
sures she obtained generally w^ere slightly higher 
in the latter group than m the normal patients 
Suganuma examined 36 eyes in 30 patients 
whose general examinations revealed the exis- 
tence of asthma, hysteria, neivousness, beriberi, 
headache, arteriosclerosis and atherosclerosis, 
dizziness, nasal empyema, epilepsy, chronic 
nephritis, pregnancy, migraine, optic nene 
atrophy, neuroretinitis, both of local and of sys- 


Table 10 — Analysis of Values Obtained by Suganuma 
for Patients with Solitary Cephalic Hypertension 


Mean 


Ratio of Ectlnal 
' to Brachial 

Blood PresBures, Mm Blood 

I ' V Pressure, 

Systemic Retinal Per Cent 
Age in No r- — ^ , r ■* , , — ' > 


Years, 

of Pa 

Sys 

Dias 

Sys- 

Dias 

Sys 

Dias 

Inclusive 

tients 

tolic 

tolic 

tolic 

tolic 

tolic 

tolic 

816 

1 

(leye) 

128 

73 

82 

71 

66 

97 

16 40 

19 

(22 eyes) 

125 

76 

82 

56 

66 

74 

4160 

(1 patient 
of 72) 

10 

(13 eyes) 

131 

82 

83 

57 

64 

69 

Mean All patients 

127 

78 

83 

56 

65 

71 




temic origin, acute choroiditis, peripheral 
neuritis and retrobulbar neuritis It is not clear 
whether these clinical diagnoses w'ere arrived at 
prior to or after the determination of the retinal 
pressures and their relationships to the other 
measurements obtained These values have been 
analyzed by me in table 10 from the figures given 
by Suganuma The significance of the mean 
values recorded in this table is not clear, 
although It will be observed that, while the per- 
centage ratios closely approximate those obtained 
for the patients with systemic hypertension 
(tables 7, 8 and 9), the retinal diastolic pressures 
are almost midway in -lalue between those ob- 
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tamed by this author foi patients with h}pei- 
tensive disease and those obtained for normal 
persons, whereas the brachial diastolic pressures 
are m accord with the figures accepted as noimal 
j tor the occidental races The percentage ratios, 
^ ho^\ever, of the retinal systolic to the brachial 
SAStohc piessures are consistently lowei, al- 
though not notably so, than are those for the 
diastolic pressures Suganuma did not comment 
on this paiticular point, but throughout all of 
his studies he appealed to stress the importance 
of the systolic rather than the diastolic letinal 
blood pressure Pai enthetically, the great 
majority of workers m both vasculai manometry, 
or ophthalmodynamometry, and vascular microm- 
etry seems to stress, foi leasons not altogethei 
tyclear, the systolic blood pi essures and the ai tei lo- 
lovenous ratios respectivety, rather than the 
associated diastolic pressures and the cahbei of 
theaiterioles and veins as distinguished fiom each 
other 

COMMENT 

It IS unfortunate that the few studies which 
have been carried out in some detail with lefer- 
ence to the various pressure relationships in- 
^olved have not followed a relatively standard 


piocedure with legaid both to the ophthalmo- 
dynamometric methods and apparatus employed 
and to the classification of normal and of ab- 
normal states according to uniform criteria of 
diagnosis The repoits m the available litera- 
ture, however, with respect to investigations on 
the various vascular pressure relationships con- 
fiont the woikei m this field with an inescapable 
sense of the futility of efforts to arrive at any 
reasonabl)' definite values for the normal retinal 
blood piessures It becomes practically im- 
possible therefore to rely diagnostically on the 
figures gi\en b} the various investigators for 
the letinal blood piessures in the numerous 
forms or stages of local and systemic hypei- 
tensive disease of whatever cause It would 
appear to be much more reasonable to depend 
primarily on the information gained from a care- 
ful ophthalmologic examination, with particulai 
reference to all of the changes that manifest 
themselves in the retinal vessels, particularly the 
aiterioles, and in the retina and choroid as well, 
and these findings necessarily must be correlated 
with the results of the general physical exami- 
nation 

60 East SeventN -Fifth Street 
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KERATITIS DUE TO N-BUTYL 
ALCOHOL 

To the Edito} — In a recent report (An l^n- 
usual Type of Keiatitis Associated with the 
Exposure to N-Butyl Alcohol [Butanol], Arch 
Ophth 33: 106 [Feb] 1945) describing kera- 
titis in 28 workeis exposed to n-butyl alcohol 
(butanol) we overlooked an article b} M Buck- 
lers (Tropfchenformige Niederschlage auf der 
Hornhautoberflache bei Mobelaibeitern, AT/in 
yionafsbl f Aiigenh 99. 676, 1937) desciibing 
nhat appeals to ha\e been the same condition m 7 
turniture lacquerers The causatne agent was 
unknot\n to Bucklers, since the composition of the 
lacquer was an industrial secret , but the author’s 
description of vacuoles (“not largei than 40 
microns”) situated symmeti icall}’- in the epithe- 
lium of otherwise clear corneas the occuirence of 
severe epiphora, burning and w'atenng of the eyes, 
and the complete reversibility of the process when 
the patients stayed aw^a} from then work leave 
little doubt that the keratitis w'liich w^e described 
in connection with the use of n-butyl alcohol w'as 
m fact, the same condition as Buckleis described 
in furniture workers We assume, therefore, 
that the responsible agent m his cases w'as also 
n-butyl alcohol 

One of the outstanding differences between 
Bucklers’ conclusions and ours, however, is in 
the matter of h 3 "pei sensitivity Since only a few 
of the employees in the industrial process with 
wFich Bucklers w'as concerned had complained 
of ocular irritation the author assumed that some 


idios)mcrasy was necessary to account for the 
keiatitis In our senes, on the other hand, we 
found that the majority of workers exposed to 
n-butyl alcohol vapor, including those who ha(|r 
no subjective symptoms, presented the character- 
istic corneal involvement and that the degiee of 
involvement corresponded approximately to the 
concentration of the vapor It did not seem 
necessary, therefore, to assume that the affected 
persons were hj^persensitive 

Note — We should like to take this oppoi- 
tunity of recording fuither pertinent data obtained 
since we submitted our first communication 
previously reported our failure to obtain corneal 
lesions in various animals exposed to n-butjl 
alcohol vapor Since, however, butyl acetate was 
present along with butyl alcohol in connection 
with the cases reported by E Kruger (Augen- 
erkrankungen bei Venvendung \on Nitrolacken 
in der Strohhutmdustrie, Aich f Geiveibepath 
u Geivobchyg 3. 798, 1932), w'e have exposed 
6 guinea pigs and 6 albino rabbits to vapors of 
butyl acetate for ^arylng lengths of time and 
examined their corneas periodically wuth the bio- 
microscope As m the case of butyl alcohol, the 
results were negative No abnormality was found 
in these animals after continuous exposure for 
ninety-six hours to 700 parts per million oi to 
1,100 parts pel million nor for two weeks to 
350 to 550 parts per million 

David G Cogan M D , and 

W Morton Grant M D 
243 Charles Street, Boston 
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News and Notes 

Edited by Dr VV L Benedici 


PERSONAL NEWS 

Leslie Dana Gold Medal Award — The Leslie 
Dana Gold Medal, awaided annually foi out- 
standing achievements in the prevention of blind- 
ness and the conservation of vision, will be 
presented this year to Dr William Zentmayer, 
of Philadelphia, it is announced by the National 
Society for the Prevention of Blindness, Inc 
V Dr Zentmayer was selected for this honoi 
by the St Louis Society for the Blind, through 
which the medal is offered by Mr Leslie Dana, 
of St Louis This highly prized token of recog- 
nition in the field of public health is given on 
the recommendation of the Association for Re- 
search in Ophthalmology 

Despite his eighty years, Di Zentmayei is in 
active practice as an ophthalmologist He is 
professor emeritus of diseases of the eye. Grad- 
uate School of Medicine, University of Penn- 
sylvania, and consulting surgeon to Wills 
Hospital, St Mary’s Hospital and Glen Mills 
School, all in Philadelphia He received his 
degree of Doctor of Medicine from the Univer- 
sity of Pennsylvania School of Medicine in 1886 

Dr Zentmayer is a member of numerous 
medical, public health and other scientific organ- 
izations He has served as president^ of the 
American Ophthalmological Society, chairman 
of the Section on Ophthalmology, American 
Medical Association , chairman of the section on 
ophthalmology, College of Physicians, Philadel- 
phia, editor of the College of Physicians of 
Philadelphia Transactions and Studies , associate 
editor, Archives or Ophthalmology, and 
■-chairman of the section on eye, ear, nose and 
throat. Medical Society of the State of Pennsyl- 
vania He IS a member of the board of directors 
of the National Society for the Prevention of 
Blindness, Inc 

The’ conditions of the Leslie Dana Gold Medal 
award set forth that it is to be made for “long 
meritorious service m the conservation of vision 
in the prevention and cure of diseases dangerous 
to eyesight, research and instiuction in ophthal- 
mology and allied subjects , social service for th6 
control of eye diseases, and special discoveries 


in the domain of geneial science or medicine 
of exceptional importance in conservation of 
vision ” 

GENERAL NEWS 

Graduate Course m Ophthalmology and Oto- 
laryngology, Gill Memorial Eye, Ear and 
Throat Hospital — ^The nineteenth annual spring 
graduate course in ophthalmology and oto- 
laryngology will be held at the Gill Memorial 
Eye, Ear and Throat Hospital, Roanoke, Va , 
April 1 to 16, 1946 

Second Pan-American Congress of Ophthal- 
mology. — The official meeting place of the 
Second Pan-American Congress of Ophthal- 
mology, which will take place in Montevideo, 
Uiuguay, Nov 26 to Dec 1, 1945, is the 
Municipal Hotel, Mirainai, on Carrasco Beach 
This IS a first class, modern hotel, and the city 
of Montevideo has fixed the reduced rate of $5 
per day for room and meals for congress guests 
Inasmuch as all program sessions, the scientific 
and commercial exhibits and social affairs will 
take place m that hotel, it will be convenient 
for congress guests to stay there Reservations 
may be made through Dr Conrad Berens, 301 
East Fourteenth Street, New York 3 Such re- 
quests should include the names of all persons 
m the party 

Any one who desiies to stay m some othei 
hotel should make requests foi reservations 
to the treasurei of the congress. Dr Julio A 
Sicardi, Agrupacidn Universitana, Ave Agra- 
cida 1464, P 13, Montevideo, Uruguay 

The registration fee for members of the con- 
gress IS $11 United States money ($20 Uru- 
guayan), and for others in the party who wish 
to be included in the social events, $5 50 United 
States money, per person These fees may also 
be paid in advance to Dr Berens 

Because of general travel conditions, it was 
not possible to make arrangements for persons 
attending the congress from the United States 
to go in a group The Pan-American Airways 
and the American Express Company will co- 
operate 111 doing everything possible to work 
out transportation plans to meet individual 
j'equirements 
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Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Anatomy and Embryology Congenital Anomalies 


Concerning the Relations of the Develop- 
ing Optic Nerve to the Recessus Opticus 
and the Hypophysis in Young Foetuses 
A Study of Seven Human Foetuses 4 mm 
to 40 MM , Inclusive H C Haden, Am 
J Ophth 27-1 (Oct,pt 2) 1944 

The sixth de Schwemitz Lectuie, dehveied 
before the Section on Ophthalmology of the 
College of Physicians, Philadelphia, appears as 
a supplement to the October issue of the Amer- 
ican Journal of Ophthalmology It contains a 
number of illustrations but does not lend itself 
to abstracting S 

Conjunctiva 

Local Penicillin Therapy in Ophthalmia 
Neonatorum Sorsby and F Hofpa, Brit 
M J 1 114 (Jan 27) 1945 

The authors state that, unlike the sulfonamide 
compounds, penicillin remains eftective in the 
presence of pus It therefore has great possi- 
bilities for the local treatment of ophthalmia 
neonatorum in place of general sulfonamide treat- 
ment Forty-seven infants in the ophthalmia 
neonatorum unit at White Oak (London County 
Council) Hospital were treated with penicillin 
The concentrations began at 500 Oxford units 
per cubic centimeter and weie gradually m- 
ci eased to 2,500 units, the doses were instilled 
at half hour intervals foi the first three houis, 
then hourly for twenty-four houis and every 
two hours thereafter 

In a comparison of penicillin therapy and gen- 
eral sulfonamide treatment, the authois speak 
of the advantages of local treatment and avoid- 
ance of the danger of sensitization At the same 
time, frequent irrigations are a trial to the infant 
and a considerable burden to the nurse As the 
concentrations were increased from 500 to 2,500 
units, there was an increasing proportion of 
satisfactory results The authors conclude that 
in adequate concentration penicillin appeals to 
be effective against all the common causal oi- 
ganisms of ophtlialmia neonatorum, including the 
virus of inclusion blennorrhea It is likely that 
some forms of ophthalmia neonatorum respond’ 
more readily to penicillin than others, but on 
the whole the results are of the same order as 
those obtained with the sulfonamide compounds 

Arnold Knapp 


Unusual Prelacrimal Congenital Malfor- 
mation M Soria Fscudero, Arch Soc 
de oftal hispano-am 3 471 (Nov -Dec ) 
1943 

A boy 6 years of age presented a small con- 
genital sinus, about 2 mm deep, m the region 
of the lacrimal sac, immediately below the can- 
thal ligament There was no connection with 
the sac 

The author has been unable to find in the/ 
literature any previous report of such a condi- 

H F Carrasquillo 

A Case or Persistence of the Hyaloid 
Artery Interesting Aspect of Its Oph- 
thalmoscopic Identification N P de 
FiguCiredo, Rev brasil de oftal 2 121 
(March) 1944 

De Figueiredo identified the hyaloid artery 
in the eye of a man 26 years of age The patient 
exhibited dental abnormalities of intrauterine 
origin The author believes that the persistence 
of the hyaloid artery depends on a sudden cessa- 
tion of the involution of the artery dunng the 
last few months of intrauterine life due to syphilis, 
which increases in virulence during the last few 
months of pregnancy Syphilis is also the cause 
of the dental abnormalities which are often asso- 
ciated with persistence of the hj^aloid artery 

W Zentmayer 
General Diseases 

Ophthalmologic Lesions Fncountered in 
Tropics, with Special Reference to 
O cuLAfi. Manifestations of Malaria J ^ 
N Robertson, North Caiolina M J 5*483 
(Oct ) 1944 

According to Robertson, optic neuritis and 
amblyopia are at times associated with malaria 
This form of amblyopia has to be differentiated 
from that which is due to quinine In the latter 
the condition depends on the retinal anemia re- 
sulting from the toxic spasm of the arterioles, 
there are extreme pallor of the optic disks and 
contraction of the visual fields This picture is 
ih contrast to the hyperemic disk and retina 
associated with malarial toxemia Malanal am- 
blyopia occurs as a result of the action of the 
malarial toxin on the optic nerve and retina 
Often optic neuritis and papillary edema result 
from the blocking of the retinal and choroidal 
vessels by parasites and leukocjrtes The retinal 
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hemoirhages are usually small, multiple and 
peripheral , large macular hemorrhages do occur 
with the malignant types of malaria Ulceration 
of the cornea is the most common ocular sequela 
• of malaria, and recurrent iritis is frequently 
associated with this keratitis Supiaoibital neu- 
ralgia precedes the corneal lesions Photophobia 
and lacrimation are characteristic signs and 
often precede the corneal lesions by days oi 
weeks On an island m the Southwest Pacific 
the author encountered many patients with in- 
traocular disturbances among men between the 
ages of 20 and 30 Many had suffeied ‘some 
depletion of the poweis of accommodation and 
convergence, as was manifested by the complaints 
of difficulties in reading, scotomas and muscular 
imbalance, particularly exophorias Subjectively, 
' the complaints were loss of vision, fi equent head- 
aches in the occipital or temporal region, dizzi- 
ness, pain in the eyeballs, tenderness on palpation, 
photophobia, lacrimation and spots before the 
eyes The objective findings were irregularity 
of the pupils , retinitis of the atrophic type, usually 
111 or around the macular area, unusual con- 
centration of choroidal pigmentation , generalized 
hyperemia of the retina and nerve head, optic 
neuritis, both mild and severe, optic nerve 
atrophy, and, m a few cases, severe progressive 
choroidoretimtis and uveitis Some of the pa- 
tients who were evacuated were followed up by 
the author after his return Some of these men 
now have chronic uveitis 

^ J A M A W Zentmayer 

General Pathology 

Histologic Notes (A) Presence of 
Anomalous Forms of Cones in Normal 
Retinas (B) Degenerative Lesion in 
THE Cones in a Case of Overdose in the 
Therapeutic Use of Roentgen Rays A 
Galleo Fernandez', Arch Soc oftal his- 
pano-am 4: 177 (March-Apnl) 1944 

Galleo Fernandez made his observations on 
'^fthe previously normal eye of a man 38 years of 
age which was enucleated on account of a severe 
penetrating wound and on an eye which was 
removed after the incorrect use of roentgen rays 
in treatment of a carcinoma of the upper lid In 
the first eye, using the technic of Balbuena, the 
author observed that in the region of the macula 
some cones had their nuclei located immediatelj'^ 
above the external limiting membrane, and not 
below it, as generally occurs In the other eye, 
besides all the generalized histologic changes in 
the ocular tissues, he noted lesions in the retina 
which up to the present have not been fully 
\ studied Crowding of Nissl granules in the gang- 
lion cells was observed The nuclear layers 
showed no change except infiltration with blood 
cells The author calls attention to the changes 
^ seen in some of the cones Theie were thickening 


and retraction of the internal filament, and laige 
vacuoles appeared m the foot plates These 
changes occuired only m the cones m the region 
of the macula p Carrasquillo 


Glaucoma 


Vogt’s Cyclodiathermy Punctures in Treat- 
ment OF Glaucoma A Palomar Palo- 
MAR, Arch Soc oftal hispano-am 4: 608 
(July- Aug ) 1944 

The author discusses m detail this method of 
treatment for glaucoma He states that m spite 
of the gratifying results shown in statistics pub- 
lished up to this time and of his own work it is 
erroneous to believe tliat this new method ma)' 
supplant other operations which aie now m 
continual use He gives the following indications 
for this new piocedure (1) hemorrhagic glau- 
coma, (2) acute glaucoma when medical treat- 
ment or basal iridectomy has failed, (3) 
glaucoma secondaiy to iridocyclitis when iridec- 
tomy has not been successful , (4) painful 
absolute glaucoma when other procedures have 
failed, (5) glaucoma associated with aphakia or 
luxation of the crystalline lens, (6) secondary 
glaucoma with adherent leukoma, when iridec- 
tomy has failed, (7) all forms of glaucoma when 
the anterior chamber has disappeared, as a 
primary operation oi after some other procedure 
has failed, (8) chronic simple glaucoma when 
tlie visual fields have been much reduced , (9) 
all ‘forms of glaucoma when other operations 
have failed oi any other intervention is likely 
to pioduce total loss of vision 

H F Carrasquillo 


Hemicyclodialysis and Its Use in Treat- 
ment of Chronic Simple Glaucoma E ' 
Graue Jr , Bol d hosp oftal de Nuestra 
Senora de la Luz 2:51 (Sept -Dec) 1942 


Graue uses what he calls hemicyclodialysis 
as the operation of choice for simple glaucoma 
The operation is a modification of the cyclo- 
dialysis procedure of Heine, which, without 
knowledge of the authoi, was advocated by 
Elschnig some years before It consists in per- 
forming a disinsertion of the ciliary muscle in 
half of the circumference of the limbus according 
to the technic of Heme The results after this 
operation, according to the author, are better 
than those in any othei type of surgical proce- 


dure 


H F Carrasquillo 


Lacrimal Apparatus 

Pseudodacryocystoblennorrhea M Lopez 
Enriquez, Arch Soc de oftal hispanotam^ 
3:474 (Nov -Dec) 1943 

The author gives this name to a process char- 
acterized by anatomicophysiologic integiit}’^ of 


252 


ARCHIVES OF OPHTHALMOLOGY 

C> 


the lacrimal sac accompanied with persistent 
lacnmation and a continuous purulent secretion 
thiough one of the lacrimal puncta 

Two cases are reported The condition was 
produced by a fistulous tract, established from 
a previous chalazion, u hich opened into the 


lacrimal sac 


H F Caerasquillo 


Abortive Treatment or Dacryocystitis L 
Ortin, Arch Soc de oftal hispano-am 3 *476 
(Nov -Dec) 1943 

Dacryocystitis may occur as an inflammation 
of the tear sac itself or as a pericystic process 
with or without involvement of the sac The 
pericystic condition may arise from a previously 
diseased sac or may be a blood-borne infection 
with no relation to any pathologic condition of 
the sac The canaliculi and the lacrimal duct 
may or may not be occluded 

Conservative initial treatment may avoid sur- 
gical intervention If the canaliculi are impel - 
vious and there is suppuration within the sac, 
the lumen is opened by injecting under pressure 
a few drops of a solution containing 5 or 10 per 
cent cocaine m a 1 1,000 solution of epinephrine 
hydrochloride The sac is emptied by pressure 
and then irrigated with a 3 per cent solution of 
boric acid, followed by a lotion containing mei- 
cury oxicyanide (1 4,000) The same proce- 
dure IS repeated next day, and then a feu drops 
ot 1 or 2 per cent silver nitiate is injected into 
the sac, followed by irrigation with water if there 
IS retention If complete obstruction of the 
canaliculi exists, a no 1 probe may be used to 
dilate the opening If there is inflammation 
around the sac secondary to infection of the sac, 
tlie same treatment is given However, if pus * 
forms, an incision should be made, but this should 
not go deep into the cavity of the sac 

H F Caerasquillo 

Lids * 

A.LOPECIA Areata (Pelada) of the Eyelids 
H Marback, Arq brasil de oftal 6 211 
(Dec) 1943 

Marback reports the case of an adolescent 
bo}' of 14 years who presented total alopecia 
areata (pelada) of the left upper ej^elid The 
eyes showed no other abnormality and functioned 
normally The age of the patient at the time 
the condition appeared was not known There 
vas no history of local trauma or of the use of 
aity local drug One of the parents had syphilis 
The patient was obsen^ed for about t'wo months 
during which the alopecia was limited to the left 
upper eyelid Antisyphilitic therapj", consisting 
of administration of quinine bismuthiodide, was 
carried out for about three months, in the course 
of which the eyelashes reappeared and grew noi- 
mallj they became permanent and were still 


present at the time of the report, tw^o years and a 
half after discontinuation of the therapy 

W Zentmayer 

Marcus GufIn’s Phenomenon J de Paula 
Xavier Arq brasil de oftal 6 213 (Dec ) 
1943 

De Paula Xavier reports the case of a boy 1 1 
j'ears of age wdio presented the jaw-wmking 
phenomenon on the right side The syndrome 
had been present from infancy The patient 
was Otherwise normal There was right hyper- 
tropia and amblyopia ex anopsia of the right 
eye Blepharoptosis w^as pronounced The in- 
voked ej'e Opened when the patient opened the 
mouth or made masticatory movements to eithei 
side with the mouth either closed or opeqed, 
wdien the chin was projected and when the/ 
frontalis muscle was contracted The Wasser- 
niann reaction of the blood was negative The 
mother had had tw'O abortions 

Surgical intervention may lessen the blepharop- 
tosis In some cases the blepharoptosis is de- 
creased by compensator}’- contraction of the 
frontalis muscle Progressive improvement in 
spontaneous opening of the eye can be expected 
as the child grows to adult life Operation is 
indicated early in adult life if there is Still con- 
spicuous blepharoptosis The patient was in- 
structed in using the frontalis muscle for opening 

W Zentmayer 
Neurology 

Localization of Cerebral Lesion P Falcao, 
Arq brasil de oftal 7 1 (Feb ) 1944 

Falcao directs attention to the lalue of oculai 
neurologic symptoms in the diagnosis of the site 
of a cerebral lesion A destructive lesion of the 
optic neiw'e causes total blindness of the eye 
A medial sagittal lesion of the optic chiasm with 
involvement of the nasal crossed optic fibers 
causes bitemporal heteronymous hemianopsia, 
w^hich may be peripheral, central or total, accord-- 
ing to whether the site of the lesion is in the 
anterior, the posterior or the anteroposterioi 
aspect of the optic chiasm A lesion in the left 
or the right segment of the posterior pole of 
the optic chiasm or in the corresponding pait 
of the optic tract causes right or left homonymous 
hemianopsia If the lesion is located at a point 
on the optic tract before it reaches the anterioi 
corpora quadrigemina, hemianopsia and motoi 
disorders of the sphincter of the ins occur If 
the lesion is located in the visual center of the 
calcarine fissure, or near this center, quadrantic 
homonymous hemianopsia, either superior oi 
inferior, according to the site of the lesion, is 
produced A lesion in an area of the cortex 
which IS in communication wnth the cortical visual 
zone causes cortical or psychic blindness or else 
alexia The A.rgyll Robertson pupil is a sign 
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of neuiosyphihs Adie’s aiiisocona is a neiuo- 
tiopic disordei It is also a component of the 
Adie syndrome (encephalomemngopatliy) Ocu- 
lomotor paral}sis on one side and hemiplegia 
on the opposite side (Weber’s syndrome) indi- 
( cates a lesion of the oculomotor iiei-ve before it 
emerges from the lowei bordei of the ceiebral 
peduncle Unilateral miosis, ptosis and enoph- 
thalmos (Horner’s syndiome) result from paialy- 
sis of the cervical sympathetic fibers Puiely 
motor total oculai paralysis, of the Rochon- 
Duvigneau type, indicates a lesion of the oculo- 
motoi nerve in its couise thiough the sphenoid 
fissuie Sensorimotor paralysis occuis when 
the ophthalmic nerve is also involved Total 
motoi-sensoiy paialysis occurs when the tiau- 
matic lesion or the tumor involves the optic 
tract The sixth nerve is paralyzed in the 
^Gradenigo syndiome, as a result of a lesion of 
the petrous bone, and also in association with 
othei nerves in diseases of the pons which pio- 
duce the Millar-Gubler syndrome (alteinatmg 
abducens-facial hemiplegia) Corneal anesthesia 
(Oppenheim’s sign) is an early sign of tumoi 
of the cerebellopontile angle The oculocardiac 
reflex shows the relations between the trigeminal 
and the spinal nerves The various modalities 
of n}stagmus duiing stimulation of the vestibular 
nen*e are of value in the differential diagnosis of 
cerebellar and labyrinthine lesions, as \vell as in 
the diagnosis of the site of certain cerebial 

tumors Zentmayer 


Post-Traumatic and Histamine Headache 
A Friedman and C Brenner, Arch 
Neurol & Psychiat 52: 126 (Aug ) 1944 

Tw^enty-tivo patients with a history of headache 
foil Giving injury to the head received 0 1 mg 
of histamine base (0 275 mg of histamine di- 
phosphate) intravenously 

Headaches were produced by this injection 
which in 13 patients were identical with the 
post-tiaumatic headaches in character and loca- 
tion and in 3 patients were strikingly similar 
T In 2 patients headache failed to develop 

The prompt decrease in systolic blood pressure 
after the injection of histamine was followed by 
a secondary rise which w^as nearly as great (22 
and 18 mm of mercury, respectively) This 
rise was probably due to a response of the 
sympathetic nervous system produced reflexly 
by the primary changes incident to the injection 
of histamine 

Headache appealed as the blood pressuie was 
rising 

The majority of the patients with histamine 
headache obtained some (occasionally striking) 
lelief by sitting upright This is inconsistent 
wnth reports in the literature that lowei mg of 
the intracranial pressure of the cerebrospinal 
fluid aggiavates histamine headache 


It is possible that the injection of histamine 
activates the physiologic mechanism which is 
involved m the production of some types of post- 
traumatic headache 

The possibility that the injection of histamine 
may influence favoiably the symptom of post- 
traumatic headache is suggested by results in 
some of our patients Irvine 


Orbit, Eyeball and Accessory Sinuses 

Unilateral Pulsating Exophthalmos 
Caused by Rupture of the Carotid Ar- 
tery IN the Cavernous Sinus or the 
Opposite Side Report of a Case F Geis, 
Kim Monatsbl f Augenh 106:209 (Oct) 
1941 

A youth aged 18 fired a 6 mm caliber bullet 
into his right temple He was able to return to 
work after about ten weeks, free from any dis- 
turbances except for a bruit, which increased 
while he was wmrking or stooping A week after 
he had resumed his work, or eleven weeks after 
the accident, he noticed that his left eye pio- 
truded The bullet had passed through the right 
temporal bone behind the orbit and rested on 
the right side of the dorsum sellae at the right 
cavernous sinus The presence of several bone 
splinters was noted in the roentgenogram The 
oculomotor, trochlear and optic nerves were in- 
jured, while the abducens and maxillary nerves, 
located in the lower portion of the sinus, were 
intact Rupture of the right internal carotid 
artery in the right cavernous sinus occurred and 
was followed by dilatation of the venous system, 
which caused pulsating exophthalmos on the 
opposite side, while the orbit on the side of the 
ruptured carotid artery remained unaltered This 
type of crossed pulsating exophthalmos may 
occur if the blood stream returning from the 
caveinous sinus m the ophthalmic vein of the 
same side is blocked by tear, thrombosis or 
compression of the superior ophthalmic vein 
through splinters of bone or a foreign body 
Previous enlargement of the intercavernous 
sinuses may further the development of crossed 
pulsating exophthalmos The bruit ceased on 
compression of the carotid artery on the right 
(opposite) side and, later, after its ligation It 
IS advisable piior to ligation to find out by com- 
pression which caiotid aitery is the cause of a 
pulsating exophthalmos it t c 


Retina and Optic Nerve 

Exudative Retinitis (Coat’s Disease) C S 
Damel and A D Grammatico, Arch de 
oftal de Buenos Aires 19:51 (Feb) 1944 

A girl 18 years of age had involvement of 
both eyes She w^as suffering from syphilis, 
probably hereditary The general examination 
revealed nothing else of importance The authoi s 
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had the opportunit}'^ to obsene the patient for 
seven months and noticed that the exudate m 
the left eye, which was the last involved, changed 
from gray to white, this, according to them, 
furnished proof of the hypothesis that the con- 
dition has its origin in a degenerative process of 
the pigmentary epithelium 

A full discussion of the etiopathology and 
difterential diagnosis is given 

H F Carrasquillo 

Toxicity of Arsenical Compounds for the 
Optic Nerve Contraindications D 
Livramento Prado, Arq brasil de oftal 
7 61 (April) 1944 

According to Prado, the majont}' of peisons 
with neurosyphihs have lesions of the optic neive, 
latent, active or healed Syphilis gives to the 
nerve a special sensitivity to arsenicals, which 
IS the cause of the development of optic neuritis 
in the course of arsenical therapy v hen the latter 
is given without primary treatment with bismuth 
or mercury The author advises a thorough 
ophtlialmologic examination of the patients before 
administration of antisyphihtic treatment Anj' 
lesion of the fundus of the eye, even if healed, 
as well as keratitis or progressive diminution of 
the visual field, contraindicates immediate ad- 
ministration of arsenicals These patients should 
have bismuth or mercury therapy until the ocular 
lesion shows great improvement After a period 
of lest from the use of bismuth or mercur)’-, 
arsenical therapy may be administered without 
danger of the development of optic neuritis 

W Zentmayer 

Therapeutics 

OCLLA.R Therapy with Penicillin Used 
Topically, Intr'^ocularly, and Systemi- 
CALLi C A Mietus, Am J Ophth 28: 
173 (Feb) 1945 

Mietus gives the following summaiy 
“1 Penicillin is a wonderful new therapeutic 
agent which can safely be added to the arma- 
mentarium of ophthalmologists 


“2 Penicillin can be utilized in the three ways 
demonstrated m the foregoing case reports 
“3 The use of penicillin by injection into the 
anteiior chamber offers promise of beneficial 
results, and this mode of therapy warrants fui- 
ther investigation ” S Reese 


Penicillin in Ophthalmology J E L 
Keyes, J A M A 126:610 (Nov 4) 1944 


Material for this report was derived from 
the special penicillin research center at Bushnell 
General Hospital, from private communications 
fiom medical officers of the Army and from 
medical literature on penicillin 

Penicillin is the drug of choice in the treat- 
ment of ophthalmic diseases secondary to infec- 
tion with gonococci, streptococci and sensitive 
staphylococci Penicillin should be given a triar 
m the treatment of diseases caused by Neisseria 
meningitidis, Neisseria catarrhalis and the pneu- 
mococcus The use of penicillin is optional in 
the treatment of infections caused by Coryne- 
bacterium diphtheriae, Clostridium welchi, Ac- 
tinomyces bovis and Treponema pallidum In 
diseases due to noninfectious processes, such as 
allergy, the removal of a secondary infection b) 
treatment with penicillin is helpful but obviously 
leaves the primary problem unsolved The use 
of penicillin as a prophylactic with certain intra- 
ocular operations and ocular injuries is recom- 
mended Early and . large doses of penicillin 
are indicated in cases of orbital cellulitis secon- 
dary to infection in the paianasal sinuses and 
the adjacent dural sinuses 


Solutions of penicillin, because of their insta- 
bility, do not lend themselves to office and home 
medication as readily as do more stable drugs 
Penicillin ointment is reasonably stable for at 
least a month at room temperature and for six 
months m a commercial refrigerator Routes 
of administration and dosages are stated 

The article, which is comprehensive, is illus- ^ 


trated 


Zentma\er 
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AMERICAN MEDICAL ASSOCIATION, 
SECTION ON OPHTHALMOLOGY 

Conrad Berens, M D , Chau man 
Robert J Masters, AID, Seactaiy 

Kmcty-Foui th Annual Session, Clucaqo 
June 12 to 16, 1944 

The Making of an Opthalmologist Chairman’s 
Address Dr Conrad Berens, New Yoik 

r' 

The medical curriculum of the ophthalmologist 
should include compiehensive courses m higher 
mathematics, biology, chemistiy, physics and 
modern languages and, if possible, elementary 
couises m embryology, comparative anatom}^ 
ph^^siology, bacteriolog}^ and ph5fsiologic chemis- 
tiy In medical school the student should be pei- 
mitted to elect certain subjects which will aid 
him 111 ophthalmology Aftei giaduation from 
the medical school, a year of internship and two 
or 11101 e years of residency m an eye hospital oi 
the ophthalmic department of a general hospital 
are most desirable If possible, the student should 
have a course m the basic sciences related to 
ophthalmolog}' befoie he enters active hospital 
Mork One of the most important problems in 
ethics from the standpoint of public service and 
public health is that of optometry The lack of 
cooperation between ophthalmologists and all 
others concerned with vision and health of the 
eyes is the most serious unsolved pioblem m the 
prevention of blindness today 

Participation in the scientific program at 
medical meetings is urged, so that the ophthal- 
mologist will maintain his mteiest in general 
medicine, suigery and neurology 

Diagnosis of Orbital Tumors Address of the 
Guest of Honor Dr William L Bene- 
dict, Rochester, Mmn 

The three cardinal signs of orbital tumor are, 
in ordei of then importance, exophthalmos, 
visual disturbances and changes m bone as re- 
vealed in roentgenograms Exophthalmos is the 
most common of all these signs of tumor of the 
oibit As it occurs also in all cases of space- 
taking or expansive disorders within the orbit, 
anterior or oculai displacement in itself is 
not indicative of the cause Generally speaking, 
the late of increase m proptosis is an index of 
the rate of giowth oi expansion of the space- 
taking lesion behind the eyeball , but when prop- 


tosis is caused by a tumor, its extent is not tiuly 
indicative of the size of the lesion, as tumors of 
the anterior part of the orbit, paiticularly in the 
supeiior quadrant, will as a rule produce exoph- 
thalmos m the early stages of their development, 
and, since the globe occupies most of the space 
in the anterior third of the orbit, any extraocular 
giowth displaces the eyeball as long as the bony 
wall stands firm Tumor of the posterior half of 
the orbit, on the other hand, may acquire con- 
siderable size before appreciable proptosis occurs 
As most tumors of the orbit aie unilateral, 
unilateral exophthalmos may be presumed to be 
due to a tumor unless there is some othei evi- 
dence of cause for it Bilateral exophthalmos 
due to tumors of the orbit is lare but is com- 
monly present with Mikulicz’ disease (achro- 
acytosis of lacrimal gland) and with dys- 
thjroidism Angioiieui otic edema and lympho- 
blastoma are also most frequently bilateral and 
may resemble neoplasms Mucocele, pyocele or 
aneurysm causing exophthalmos is often undiag- 
nosed or IS mistaken for a tumor To rule out 
goiter as a cause of exophthalmos may lequire 
observation of the patient under treatment foi 
seveial months Mikulicz’s disease may closely 
lesemble the oibital changes of hyperthyroidism 
Loss of visual acuity, with pieservation of 
vision in the peripheral field, strongly indicates 
a postorbital or chiasmal lesion When central 
loss of vision occurs before exophthalmos ap- 
pears, the chances are greatly m favor of the 
lesion being due to an inflammatory process and 
of loss of vision being produced by such condi- 
tion as retrobulbar neuritis 

In the absence of ophthalmoscopic changes, 
such as choked disk, optic neuritis, optic nen'e 
atrophy, retinal and choroidal disease and opaci- 
ties of the media, visual loss may be presumed to 
be due to changes along the visual pathways The 
lesion may be retrobulbar and may be situated 
W’-ithm the orbit There is always the probability 
that it may be due to a tumor Roentgenograms 
are useful in the identification of some orbital 
tumors Osteomas of the sinuses that encroach 
on the orbit are best identified by this means 
Hypeiostosis of the orbital wall is brought about 
b) tumors and diseases of the bone or of soft 
tissue that is situated near the bone 

Some vascular tumors that develop slowly 
along the orbital ivall produce hyperostosis 
Erosion of the walls is the rule in cases of pul- 
sating tumor, although thickening of the lateral 
wall of the orbit may occur, as in cases of 
255 
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hemangioma and pulsating exophthalmos Ex- 
ploration of the oibit for diagnosis should al\va)'s 
be made through an incision large enough and 
so placed that, should a tumor be encountered 
or any othei pathologic condition be found that 
would require surgical removal, the operation can 
be completed at the time If one is not sine of 
the piesence of a tumor, it is safe m most 
instances to apply roentgen therapy and await 
developments 

Treatment of Bilateral Retinoblastoma (Retinal 
Glioma) Surgically and by Irradiation: Re- 
port on Progress Dr Hayes Martin and 
Dr Algernon B Reese, New York 

This article was published in full in the June 
1945 issue of the Archives, page 429 

Keratitis Reuroparalytica* Corneal Lesions 
Following Operations for Trigeminal Neu- 
ralgia Dr C L Pannabecker, Ann Ar- 
bor, Mich 

This article was published in full in the'Decem- 
bei 1944 issue of the Archives, page 456 

ABSTRACT OE DISCUSSION 

Dr A D Ruedemann, Cleveland In the 
treatment of trigeminal neuralgia the suigeon 
should not cut the first division of the nerve 
After operation for trigeminal neuralgia the 
patient should be under the observation of a 
physician at home His general health must be 
maintained 

Major J M Masters, Medical Corps, Armj' 
of the United States Impressions gained from 
the study of about 15 patients who were treated 
eithei by total or by subtotal posterior ganglion- 
ectomy or rhizotomy m the neurosurgical service 
of Dr E Vernon Hahn, of Indianapolis, were 
subsequently confirmed by the study of othei pa- 
tients similarly treated Loss of luster of the 
corneal epithelium soon after operation, with 
the appearance of a faint gray path, was nearly 
always observed, causing apprehension of a 
catastrophe which did not always occur From 
one to thiee days after operation a fine stippling 
of the involved cornea may be observed after 
staining with fluorescein This stippling is seen 
much earlier than the more serious conical com- 
plications mentioned by Dr Pannabecker Then 
presence indicates cellular edema and fine exfolia- 
tion of the epithelium Usually they leave five to 
seven days after opeiation without secondary 
scarring, but they have been observed to last 
man} v eeks without going on to ulceration Fre- 
quent 1 elapses may occur during the process of 
healing 

The obsen’-ation has never been made in cases 
of subtotal rhizotomy in which the ophthalmic 
dnision of the nerve has been spared 


Meridional Aniseikonia at Oblique Axes Dr 
Herman M Burian and Dr Kenneth N 
Ogle, Hanover, N H 

This article was published in full in the April 
issue of the Archives, page 293 

ABSTRACT OE DISCUSSION 

Dr Lawrence T Post, St Louis My 
studies on aniseikonia made personally on more 
than 450 patients, as well as less personal ob- 
servations on about 700 patients during the 
past ten years, have been concerned with prac- 
tice lather than theory The figures which my 
associates and I have obtained indicate that about 
80 per cent of patients for whom aniseikomc 
glasses were oidered were definitely helped and 
that almost 50 per cent were made entirely com- 
fortable Replies were solicited only from per-'^ 
sons vho had worn their aniseikomc correction 
for at least nine months 

The first question which arises is whether the 
major factor m this inci eased comfort is the cor- 
rection of aniseikonia or something else, such as 
a change in the refractive correction made at the 
time the eikonic lenses were given or the psycho- 
logic effect of the elaborate examination It 
may also be asked whether the patient could 
have been relieved by some procedure other than 
the giving of the eikonic glasses, for example, 
orthoptic training I have the impiession that 
the eikonic correction is by far the most impor- 
tant factor in producing this increased comfort 
Aniseikonia can never be fully evaluated 
clinically or the eyes attain their maximum use- 
fulness until two conditions have been fulfilled 
First, the test must be made available to every 
ophthalmologist, and, second, the cost of eikonic 
lenses must not be prohibitive to the average 
patient 

Dr Ernest A W Sheppard, Washington, 
D C Early students of modern refraction and 
of ocular motility recognized deviations of the 
A'ertical meridians of the eyes Stevens desig- 
nated such a deviation as the decimation error, , 
and he and Savage emphasized its importance 
as a cause of asthenopia The types of declina- 
tion errors were not clearly understood, and 
theiefore the treatment was unsatisfactoiy 
Burian and Ogle have described three types, on 
the basis of the etiologic factors ( 1 ) decimation 
eriors produced by cylmdnc lenses at oblique 
axes, (2) deviation errors associated with cyclo- 
phoria, and (3) deviation errors associated with 
basic meridional aniseikonia 

Foi diagnostic purposes it is moie important to 
know the type than the degree The methods of 
measurement used by the authors constitute an 
important advance both in refraction and in 
ocular motilit}, and they are to be congratulated 
on having recognized the association of the two 
conditions The results the} haie obtained are 
most gratifying 
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Gonioscopic Coirelates of Responsiveness to 
Miotics. Dr Peter C Kroneeld, Chicago 

Tins aiticle was published in full in the Decem- 
bei 1944 issue of the Archives, page 447 

ABSTRACT OF DISCUSSION 

Dr H Isabelle McGarry, Chicago In cases 
of glaucoma of the naiiow angle type, Di Kion- 
feld mentions the fiequent piesence of pio- 
nounced angle piedicament without peiipheial 
anteiioi s}'nech]as In many cases in nhich the 
angles m the two eyes appeal exactly the same, 
one e)^e ma)' show a notable mciease in tension, 
lequnmg miotics oi suigical tieatment or both, 
and the othei eye may not show hypertension 
unless proAoked by m}driasis In the clinic 
my associates and I consider the eye with the 
Aiioimal piessure, noimal fields and noimal disks 
as pieglaucomatous, and pi event mydriasis with 
miotics 

I, also, have been unable to come to any 
definite conclusion legarding glaucoma of the 
^ wide angle type and glaucoma secondai}' to 
11 idoc} clitis 

Dr John M McLean, New Yoik Goni- 
oscopy, while of lestncted usefulness to the pure 
clinician, is a valuable tool in the hands of the 
clinical investigator It has already demonstrated 
the fallacies of the theories which explain chionic 
simple glaucoma on the basis of anterior peiiph- 
eral synechias It has also shown that synechias 
are the result, not the cause, of chronic con- 
gestive glaucoma 

Dr Kronfeld had demonstiated a con elation 
between miosis itself and reduction of tension in 
ceitain cases of glaucoma of the ins block type 
This does not hold true in all cases of this type, 
noi does it hold for other foims of glaucoma 
Moreover, all who practice routine gonioscopy 
in the study of glaucomatous eyes find many 
cases in which there are open angles and an 
elevated intraocular pressure which responds 
to use of the miotic drugs 

vy Dr C W Ascher, Cincinnati If gonioscopic 
' examination does not supply coirelates of re- 
sponsiveness to miotics, a test of the efficiency of 
the exhaust system can be performed in cases in 
which, under favorable conditions, the outflowing 
aqueous humor may become biomicroscopically 
visible This occurs in a vein arising from the 
corneal limbus oi, still farther away, in a vein 
leaving a scleral emissarium These vessels 
which contain aqueous humoi, either clear or 
mixed with blood, have been called aqueous 
veins 

Compression of the recipient vessel of an 
aqueous vein produces either expulsion of blood 
from the blocked section of the vessel or expul- 
sion of clear fluid from the particular aqueous 
^eln In glaucomatous eyes the latter effect is 
the rule, indicating weak elimination of aqueous 


humoi fiom this aqueous vein, and possibly flora 
the whole exhaust system, probably due to a 
transient oi, in othei cases, to a permanent nai- 
rowmg of the immediate outlets of the canal 

Miotics, as well as surgical inteivention, can 
reestablish a more vigorous flow m favoiable 
cases, and then expulsion of blood fiom the 
blocked section of the vessel may be seen dm mg 
the compiession test peifoimed on the aqueous 
vein 

Choice of Operation in Glaucoma. Dr Paul A 
Chandler, Boston 

Opeiation is neaily always indicated in cases 
of pi unary acute glaucoma Iridectomy will not 
be successful in cases in which the condition has 
been neglected In these cases a filtering opeia- 
tion of some soit must be done if tension is to 
be peimanently controlled Piobabty an iri- 
dencleisis with sclerectomy is the most effec- 
tive operation In cases of chronic glaucoma 
the choice of operation depends mainly on 
the personal preference of the suigeon There 
are some situations, howevei, which seem to 
lespond better to ceitain types of opeiation 
Tiephination is veiy effective m youngei pei- 
sons, particulaily when the tension of the glau- 
comatous eye is relatively low Aftei the age of 
60 iridencleisis is probably preferable, since it 
seldom produces hypotony and offers little tiau- 
ma to the eye With congested eyes iiidencleisis 
with sclerotomy is veiy satisfactory In geneial, 
the iris inclusion operation is chosen whenevei 
an eye must be opeiated on in the presence of a 
relatively high tension 

Dibutolme Sulfate* A New Mydriatic and 
Cycloplegic Drug. Dr Kenneth C Swan 
and Dr Norman G White, Iowa City 

This aiticIe was published in full in the Janu- 
ary issue of the Archives, page 16 

Management of Traumatic Hyphemia Dr 
Ralph O Rychener, Memphis, Tenn 

Traumatic hyphemia following contusion 
lather than laceration of the globe is fiequently 
complicated by secondary hemorrhage from the 
ins, increased intraocular pressure, staining of 
the cornea with blood, atrophy of the iris and 
persistent secondary glaucoma, which may result 
111 atiophy of the optic nerve and staphyloma of 
the cornea Most of these complications may be 
avoided or the effect nullified by simple paia’cen- 
tesis of the cornea as soon as the intraocular 
piessure is elevated, the procedure is also indi- 
cated when the anterioi chamber is completely 
filled with blood, even though the pressure may 
still be normal Surgical intervention should be 
carried out without delay whenever the intra- 
ocular pressure is increased or no clear aqueous 
IS visible in the anterior chamber It is possible 
that the use of miotics rather than mydiiatics 
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immediately after injury will result in fewer 
secondary hemorrhages and in less necessity for 
surgical measures 

ABSTRACT OF DISCUSSION 

Dr F Bruce Fralick, Ann Aiboi, Mich 
Partial filling of the anterior chamber is not an 
indication for paracentsis These hemorrhages 
usually absorb in a few days and seldom cause 
anjf elevation in tension Complete filling of the 
anterior chamber with blood is definitely an indi- 
cation for paiacentesis, whether the tension is 
elevated or not One should not wait foi eleva- 
tion of tension before doing the paracentesis 

By judicious use of this proceduie, the course 
of the absorption peiiod has been shortened and 
the incidence of hemorrhagic staining of the 
cornea has been lowered My associates and I 
employ atropine m eyes displaying traumatic 
hyphemia with the thought of combating the 
associated iiidocychtis Dr Rychener has sug- 
gested that miotics be used in place of ati opine 
at this stage There are no comparable statistics 
to support this preference, but from a pharma- 
cologic point of view the use of a miotic should 
be moie acceptable 

I am of the opinion that even aftei the initial 
peiiod of hyperemia has disappeared ati opine 
would still be indicated if circumcorneal flush 
and ciliary tenderness should develop, indicating 
the appearance of iridocyclitis 

Dr Hugo L Bair, Rochester, Minn I pre- 
fer to perform the paracentesis with a keratome, 
since It provides an opening large enough to pei- 
mit withdrawal of most of the blood clot and to 
allow satisfactory irrigation of the anterioi 
chambei with isotonic solution of sodium chlo- 
ride It IS important to withdraw or wash out as 
mucli of the clot from the angle of the anterior 
chambei as is readily possible without causing 
trauma to the structures there 

Dr William B Clark, New Orleans A 
dietaiy legimen for tlie relief of intraocular 
hemorrhage was oftered 

To the exclusion of all other foods and liquid, 
the patient is given every two hours a mixture of 
2 ounces (60 cc ) of white Karo com syrup and 
6 ounces ^80 cc ) of fruit juice, which may be 
grapefruit, orange or pineapple Except for a 
sedative, which the patient may lequire, nothing 
else IS administered for a period of more than six 
days The author reported rapid clearing of the 
hyphemia 

Dr Paul A Chandler, Boston I have been 
accustomed to distinguishing two types of 
hyphemia In one, no portion of the ins is visible, 
and the blood is almost black In the other, some 
portion of the iiis is visible, and the blood is red 
In the fiist tj’^pe, in which the blood is black, 
the surface of the clot is homogeneous In the 
second type one can see structure in the clot 
In cases m vhich the antenoi cliambei is black 


with blood and the pressure is elevated, I have 
been accustomed to wash the clot out of the 
antenoi chamber 

In cases in which any portion of the ins is 
visible and the blood is red, I thoroughly agree 
with Dr Rychener that irrigation of the anterior 
chamber is entirely too radical a procedure A 
simple paracentesis can be done if necessary , but 
in all cases before such a procedure the use 
of miotics rather than mydnatics is of great im- 
portance 

Nonmagnetic Intraocular Foreign Bodies Dr 
Harvey E Thorpe, Pittsburgh 

Cheinicallj'- inert intraocular foreign bodies 
need not be disturbed unless they produce me- 
chanical iriitation They sometimes cause glau- 
coma 

Differentiation of magnetic fiom nonmagnetic 
foreign bodies can be aided by the historj'^ of the 
injury, examination of the tools employed and 
use of the Berman locator, as well as by exami- 
nation of fragments from the face oi other ex- 
posed parts of the body in explosion cases The 
use of the magnet for diagnosis is bad practice 
and should be deprecated 

The presence of multiple intraocular foreign 
bodies, when they exceed three, suggests con- 
servative therapy for the time being One must 
avoid mutilating a globe simply for the sake of 
lemovmg a foreign body that may be ineit 
Retinal attachment must be properly and prompt- 
ly treated Prompt removal of intraocular foreign 
bodies IS important The author uses his oph- 
thalmic endoscope for removal of foreign bodies 
situated deep in the vitreous 

This paper was published m full, with discus- 
sion, in the January 27 issue of The Joiiinal of 
the Ameiican Medical Association, page 197 

ABSTRACT OF DISCUSSION 

Dr E B Spaeth, Philadelphia The accurate 
1 oentgenographic localization of a magnetic 
foieign body is relatively unimportant as long as 
one Icnows (1) the size and the shape of the 
foreign body, (2) whether the foreign body is 
iiitraoculai or extraocular and (3) whethei it is 
antenoi oi posterior to the iris-cihary body-lens 
diaphragm The use of any and all means avail- 
able for localization — radiopaque markers, scleral 
rings, contact glasses, iodized oil and injec- 
tions of air, molded films and filtered loentgen 
rays — is necessary, though perhaps not in any one 
individual case 

Major Meyer H Riwchun, Medical Corps, 
Army of the United States In cases in which 
an intraocular foreign bod)'^ has been embedded 
for some time, sulfadiazine theiapy may be in- 
stituted twenty-four hours prior to operation 
Two grams is given at once, followed by 1 Gm 
every four hours for tivo days and then every six 
hours for two more days, after which its use 
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may be discontinued unless infection is piesent 
The pars planum approach of Voerhoeft and 
Fialick IS an excellent method of removing 
magnetic intraocular foreign bodies It can be 
used occasionally with nonmagnetic foreign 
( bodies if they aie located in this convenient zone, 
a fine forceps being utilized instead of the mag- 
net The advantages of this method aie absence 
ot hemorrhage, little likelihood of detached letma 
and practicall) no danger of sympathetic oph- 
thalmia 

Dacryocystitis: The Transplantation Operation 
Dr Harold Gifford Jr , Omaha 

This article was published m full with dis- 
cussion, m the December 1944 issue of the 
Archives, page 485 

Chronic Dacryocystitis; Treatment from the 
Rhinologist’s Point of View Dr Laverne 
B Spake, Kansas City, Kan 

This article vas published in full, with dis- 
cussion, in the Decembei^ 1944 issue of the 
Archives, page 488 

Symposium ox Use of Penicillin in 
Treatment of Diseases of the Eye, 
Ear Nose and Throat 

Diseases of the Eye Lieutenant Colonel 
John E L Keyes, Medical Corps, Army of 
the United States 

Penicillin is the diug of choice in the tieat- 
nient of ophthalmic diseases secondary to infec- 
tion Y ith gonococci, streptococci and sensitive 
staphylococci The drug should be given a trial 
m the treatment of diseases caused by Neisseria 

1 m4-i ^ /'n4"n 

O ^ 

mococci Its use is optional in the treatment of 
infections caused by^ Corynebacterium diph- 
theriae, Clostridium welchi, Actinomyces bovis 
and Treponema pallidum 

The relief aftoided by penicillin therapy when 
it IS effective is usually prompt, in some instances 
startling and usually better than that afforded by 
other modes of medication Considerable penicil- 
lin can be saved by^ idehtification of the bacteria 
present in a disease before treatment is insti- 
tuted A primary sensitivity test is recommended 
in cases of chronic infection caused by staphylo- 
cocci An unfavoiable early response to the 
therapy suggests a reappraisal of the case A 
virulent, resistant organism may be present 
The use of the substance as a prophylactic 
vith certain intraocular operations and ocular 
injuries is i ecoininended 'Experience suggests 
that it is better practice to give an overdose than 
'' to give an underdose of the drug Early ad- 
ministration of penicillin in large doses is indi- 
cated in cases of orbital cellulitis secondary to 
infection in the paranasal sinuses and adjacent 
venous dural sinuses 


Diseases of the Ear Captain Clifford A 
Swanson (MC), U S N , and Lieutenant 
Daniel C Baker Jr (MC), U S N R 

Penicillin was found to be of value in the 
treatment of acute and chronic otitis media, acute 
mastoiditis and acute labyrinthitis The drug 
was employed with success frequently when other 
forms of therapy had failed It was possible 
either to avoid operation for acute mastoiditis or 
to use the diug vith satisfactory results after 
operation had been peifoimed When the diug 
IS instilled m the mastoid cavity'- after operation 
healing is prompt and the period of convalescence 
IS shortened 

Diseases of the Nose and Throat Capiain 
F J Putney, Medical Corps, Aimy of the 
United States 

Penicillin was used both locally and systemical- 
ly at Bushnell General Hospital m treatment of 
some of the more severe and life-endangenng in- 
fections of the nose and throat These included 
orbital complications of disease of the paianasal 
sinuses, osteomyelitis of the frontal and maxil- 
laiy bones, epidural abscess, cerebral abscess and 
thrombosis of the cavernous sinus Penicillin 
therapy brought about prompt improvement, and 
m some cases spectacular results In general, 
the acute infections responded more quickly and 
satisfactorily than the chronic ones 

abstract of discussion on symposium 
ON penicillin 

Major Elmer A Vorisek, Medical Corps, 
Army of the United States My' associates and I 
have used penicillin in a dilution of 500 units pei 
cubic centimeter In cases of gonococcic ophthal- 
mia the solution was instilled locally. A drops 
every hour, with disappearance of the organisms 
in conjunctival smears and cultures after twenty- 
foui hours and no recurrences Intramuscular 
injections were not given until after the ophthal- 
mic infection was considered cured, except m a 
case m which the genital gonorrhea was cured 
with intramuscular injections, this recoveiy 
being followed two days latei by gonococcic con- 
junctivitis m the socket of an eye which had 
previously been enucleated 

Even though negative smears and cultures of 
conjunctival scrapings may be obtained within 
twenty-four hours, irrigation with the solution 
of penicillin should be continued, but at less fre- 
quent intervals, until the results of three consecu- 
tive daily examinations are reported as negative 
We have also used penicillin to irrigate the 
lacrimal passages m cases of chronic suppurative 
dacryocystitis, 2 cc of the 500 unit solution 
being used daily' 

Several patients with orbital cellulitis with 
pioptosis have been seen in consultation Mith 
the otolaryngologist, but in each instance penicil- 
lin vas used intramuscularly, and in 1 case the 
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abscess also was irrigated with the penicillin 
Not only did the cellulitis respond rapidly, but 
the puiulent nasal discharge from all the sinuses 
piomptly cleared up within forty-eight to sev- 
enty-two hours 

Major Walter J Aagesen, Medical Corps, 
Army of the United States In our practice my 
associates and I give 25,000 units of penicillin 
intramuscular^ every three hours day and night 
foi twelve to fourteen days Especially is this 
true when the offending organism is the staphylo- 
coccus In cases of chronic mastoiditis, and 
especially in cases of the acute foim with compli- 
cations, I feel that convalescence is definitely 
shortened by the use of penicillin It will not 
eliminate pus when there is inadequate drainage, 
and suigical treatment is still of primai}'^ im- 
•poitance AVe have found the diug effective m 
tieatment of acute otitis media 

CoMDR E E Koebbe (MC), us nr My 
associates and I have tieated several hundred 
patients with early acute otitis media by means of 
penicillin, and the results have been universally 
good AA^e give 15,000 units every three hours 
around the clock for about seven days, or until 
the inflammation in the ear drum lesolves and the 
landmarks return Then we reduce the dose to 
10,000 units and maintain that dosage three or 
four days, after which w^e give doses of 5,000 
units for three or four days longei We have 
tieated 22 patients with meningitis complicating 
otitic infection in this way 

AA^e have tieated 15 patients with thiombosis 
of the lateral sinus In all cases a positive 
blood cultuie or occlusion of the lateral sinus oi 
both w'-as demonstrated by operation Peni- 
cillin alone is inadequate in ti eating thiombosis 


of the lateial sinus An operation is necessary, 
but in no case have we ligated the jugular vein 
Cart Robert Henner, Medical Corps, Army 
of the United States A patient treated with 
sulfadiazine for about seventy-two hours be- 
came moribund and comatose and had a tem- 
perature of over 105 F Institution of intra- 
venous injections of penicillin combined with 
the intiavenous use of a solution of hepaiin 
rapidly resulted in a negative blood cultuie for 
the Staph aureus that was previously piesent, 
and after a period of recoveiy of over six weeks 
he was returned to full duty 

Capt F J Putney, Medical Coips, Aimy of 
the United States I should like to confirm the 
observation that in cases of thrombosis of the 
lateial sinus opeiation must be perfoimed, in 
addition to treatment with penicillin My'- asso- 
ciates and I have treated 8 patients with sinus 
thiombosis, and m each case the sinus -was 
opened, in a goodly number, however, we were 
unable to remove the thrombus in the lower end 
of the sinus, at the jugular bulb, and, also, 
in these cases w'e did not ligate the jugulai vein 
Capt C A Sw^anson (MC), USN At 
the National Naval Medical Center, Bethesda, 
Md , the Penicillin Committee has now allowed 
penicillin to be used initially' in cases of acute 
otitis media in place of the sulfonamide drugs 
This therapy should give even better lesults 
The days before penicillin came into use, it was 
the experience of my colleagues and myself that 
mastoid wounds took at least thiee weeks to 
heal AVe have had only 3 cases m w'hich peni- 
cillin was used locally m the mastoid wound, 
and in all 3 cases healing occurred in eight days 
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Frederick II, Emperor of the Holy Roman 
./ Empire. The Art of Falconry, Being the 
De arte venandi cum avibus. Translated 
and edited by Casey A Wood, M D , and 
F Marjoiie Fyfe Price, SIO Pp 637, with 
illustrations Stanford University, Calif 
Stanford University Pi ess , London Oxford 
Univeisity Pi ess, 1943 

Di Casey A Wood, in searching the mys- 
teiies of the oigan of vision, sought the solution 
of the capacity of sight in the eyes of birds It 
IS IV ell known how patient were his ophthalmic 
studies of bn ds at the zoologic gardens and else- 
^ where, which he described and illustrated in 
"The Fundus Ocuh of Birds, Especially as 
Viewed by the Ophthalmoscope A Study in 
Comparative Anatomy and Physiology” (Chi- 
cago, Lakeside Press, 1917) Later, on a so- 
journ to British Guiana, he gathered heads from 
the flocks of the many varieties of birds migrated 
there from the colder countries, which should 
serve as specimens for later histologic study 
His inteiest in avian subjects, however, led him 
to the realization that to comprehend them he, 
necessarily, should become more or less seriously 
an ornithologist Yet, in that new study he 
always maintained that his primary object was to 
learn more and more about the mysteries of 
sight Quite naturally, he eagerly sought most 
from the nature of birds of prey and rapacious 
birds, hoping to discover the source of the 
marvelous powei which enables them to detect 
their quarries at long, long distances, remote from 
the point of their rising into the an The habits 
of buzzards, eagles, hawks and other rapacious 
birds are well known to every one who has spent 
much time in the wilds One is led to wonder 
Is it sight or smell that incites one of a flock of 
buzzards sailing in circles high up in the air 
suddenly to dart down into the plain and seize 
f' a labbit oi squirrel which had moved out from 
the thicket^ 

(This leviewer lecalls, while on the voyage 
from the ophthalmologic congress held at Amstei- 
dam, the extraordinary flights of a pair of Eng- 
lish sparrow hawks which had lived for several 
weeks on the ship, roosting in the shiouds 
sti etched from the foremast While appaiently 
simply resting, though the seas were rough and 
black fiom the skies being overcast, they would 
suddenly dait ovei the ocean to alight at a far 
distant tiough and then return as swiftly as they 
had left, canying a small petrel struggling m 
their talons, which they proceeded to devour 
vhile clinging to the ropes Thus they mani- 
fested, m the midst of conflicting lights and 


shadows, visual acuteness beyond the human 
observer’s acquiring ) 

Through this aspect of his investigations, Di 
Wood became deeply interested in the medieval 
piactice of "Hawking,” an mteiest which led 
him to delve into the life history of that prince 
of hawkers. King Frederick II, of Hohenstaufen 
(1194-1250) To that history Dr Wood de- 
voted the last years of his life, with the highly 
efficient assistance of his niece. Miss Fyfe, pre- 
paring for publication a monumental and beauti- 
ful volume on "Falconry,” in translation of 
Frederick’s "De arte venandi cum avibus,” from 
manuscripts prepared by the king up to the 
middle of the thirteenth century 

King Frederick should be of interest to the 
medical profession, as he did much to advance 
medical education and to regulate practice By 
his edicts, there were required three years in 
premedical studies, a five year course of medical 
study, followed by a year of practical work, and, 
m order to receive the license, an examination 
by the state 

This work should be of interest to ophthal- 
mologists, although It is not an ophthalmologic 
treatise, because it describes minutely the practice 
of hawking and the several varieties of hawks 
and because the whole success of that practice 
depends on the visual powers of another order of 
animal A brief chapter on the eyes of the birds 
describes simply the gross appearance of the or- 
gan in the varieties employed ^ 

The book is both a contribution to the history 
of science and an account of a distinct element in 
medieval culture In itself, the volume is sur- 
passingly beautiful, containing 186 plates, which 
can serve as an iconography of falconry And it 
stands as a monument to American scholarship 
and the art of the printing and making of books 

Burton Chance 

Doctors at War. Edited by Morris Fishbem, 
M D , with 15 other contributors Price, $5’ 
Pp 418, with 82 photographs, chaits and 
diagrams New Yoik E P Dutton & Co , 
Inc, 1945 

In World War I 8 1 per cent of the wounded 
died, in World War II it was only 3 3 per cent 
In the former conflict the death rate from dis- 
ease was 15 6 per thousand , in the latter, onh 
0 6 This book tells how the reduction was ac- 
complished The Surgeons Geneial of the Army 
and Navy describe the work of their departments 
in general Surgery is discussed by Bng Gen 
F W Rankin , air medicine, by Maj Gen D N 
W Grant, and convalesence and rehabilitation, 
261 
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by Col H A Rusk Maj Gen P R Hawle)'', 
describes medical preparation for D-Day, and 
Capt F R Moore recalls his medical activities 
on Guadalcanal and Tarawa On the civilian 
side, Surgeon General Parran describes the 
Public Health Service in wartime, Di C W 
Griffiths writes of tlie Veterans Administration, 
Dr G Canby Robinson discusses the American 
Red Cross, Dr G B Darling, the National Re- 
search Council, and Dr H S Diehl, the doc- 
tor’s work at home Allocation of medical ser- 
vices is taken up by Maj Gen George F Lull, 
and selective service is discussed by Col L G 
Rowntiee 

The magnitude of the medical tasks undei taken 
by the armed forces can hardly be grasped by a 
layman He will be impressed b)’^ figures and 
statistics, but he will only sense the sacrifices of 
life, health and prospects implied in every line 
of this text 

The medical officei ma)’^ well be proud of him- 
self and his record, but he should enjoy his 
feeling of self lespect while he can The poor 
devil has worries enough, but it may be salu- 
taiy for him to lead a significant interpretation 
pf his effort and sacrifice 

“It IS interesting to note,” whites a reviewer of 
this book in the Nezc/ Yofk Ho aid Tiihnne of 
j\Iay 13, 1945, “how much can be done by doc- 
tors where there are no private patients, no 
fees, and no patient has the right to choose his 
doctoi ” The politicians are already preparing 


the welcome and the lew'aid foi the “doctoi at 

CoMDR G M Bruce 

Reuro-Ophthalmology By Donald J Lyle, 
BS, MD, FACS Puce $10 50 Pp 
398, with 7 charts and 529 illustrations, 
Springfield, 111 Chailes C Thomas, Pub- 
lisher, 1945 

Di L}de has presented a seemingly complex 
subject in such an interesting way that all oph- 
thalmologists should be stimulated to start and/oi 
continue the application of neurology to ophthal- 
mology, inasmuch as the two are inseparable 

This book IS profusely illustrated with orig- 
inal charts, fundal photographs, roentgenograms 
and visual field charts to correlate the anatomic, 
neurologic and ophthalmologic changes produced 
by developmental, inflammatoiy, vascular, neo- 
j^lastic and tiaumatic lesions affecting the cen- 
tral nervous system The extensive bibliography 
IS more than sufficient to stimulate collateial 
leading 

Although the common and rare oculai syn- 
dromes are described, the ophthalmologic poi- 
tion usually is quite overshadowed by a too 
detailed anatomic and neuiologic description 
But, all m all. Dr Lyle’s book is a much needed 
addition to every horary and is highly recom- 
mended The author is to be congratulated for 
a job well done j Ljllje 
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INTERNATIONAL 

Intern A.TIONM- Association for Prevention 
OF Blindness 

President Dr P Bailhait, 66 Boulevard Saint-Michel, 
Pans, 6®, France 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Fillers, Jerbanenegade 41, Copenhagen, 
Denmark 

Internation \L Organization Agmnst Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd, 
London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Abeideen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St, 
, London, W 1 

Chdngtu Ophthalmological Society 

President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 

Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-j'en Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 

Secretaries of societies are requested to furnish the 
information necessary to make this list complete and 
keep it up to date 


Faculty or Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley 
St , London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn 
Fields, London, W C 2 , England 

German Ophthalmological Society 

President Prof W Lohlein, Berlin 
Secretarj'- Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Grosz, University 
Eye Hospital, Mariautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthai mological Society 

President Mr John Foster, 45 Park Sq , Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in lotation Time 
October to April 

Ophthalmological Society or Australlv 

President Dr N McAlister Gregg, 193 Macquarie St , 
Sydney 

Secretary Dr D A Williams, 27 Commonwealth St, 
Sydney 

Place Sydney Time Oct 3-6, 1945 

Ophthalmological Society or Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed KEalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secetary. 
Dr Mohammed Khalil 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St ‘ Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St, 
London 

Secretary Mr Frank W Law, 30 Devonshire PI , 
London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 
Place H B A Free Ophthalmic Hospital, Parel 
Bombay 12 Time First Friday of every month 
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Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15, 
Jerusalem 

Secretary Dr E Sinai, Tel Aviv 

Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St , London, 
W 1, England 

Secretary Dr Harold Ridle 3 ’', 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 

President Silvio de Almeida Toledo, Barao de Ilapetin- 
inga St, 88, 5° Andar, Sao Paulo, Brazil 
Secretary Dr Plinio de Toledo Piza, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, IS Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

SociEDAD Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President ' 

Sociedade de Oftalmologia de Minas Gerais 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 
Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, klinas Geraes, Brazil 

Sociedade de Oftalmologia e Otorrinolaringologia 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretarj' Dr Fernando Voges Ahes, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 


Sociedade de Ophthalmologia e Oto-Rhino- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clinic, University of Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 

SoCIETE FRANgAISE d'OpHTALMOLOGIE 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

. Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 

Secretary Dr K. 0 Granstrom, Sodermalmstorg 4, f 
III tr, Stockholm, So 

Tel Aviv Ophthalmological SoaETi 

President Dr D Arieh-Friedman, 96 Allenby St, Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, 
Palestine 

NATIONAL 

American Medical Association, Scientific 

Assembly, Section on Ophthaljiology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St , Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held in 1945 

American Academy of Ophthalmology and Oto- 
LARVNGOLOGY, SECTION ON OpHTHALMOLOGV 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-lst Ave Bldg, Rochester, Minn 

American Ophthalmological Society 

President Dr S Judd Beach, 704 Congress St, Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St, New 
York 

Secretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New' York 

Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St, Toronto 

Secretar^ -Treasurer Dr L J Sebert, 1/0 St George 
St, Toronto 
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Cm^'\dian Ophthalmological Society 

President Dr R Evatt Mathers, 34j4 Moi ns St , 
Halifax, H S 

Secretarj'-Treasurer Dr Kenneth B Johnston, Suite 1, 

^ 1509 Sherbrooke St W , Montreal 

N\tion\l Society for the Prevention of 
Blindness 

President Mr !Mason H Bigelow, 1790 Broadway, 
New York 

Secretary Miss Regina E Schneidei, 1790 Broadway, 
New York 

Executive Director Mrs Eleanor Brown Merrill, 1790 
Broadwaj, New' York 

SECTIONAL 

Academy of Medicine of Northern New Jersey, 
Section on Eye, Ear Nose and Throat 

President Dr N Zw'aifler, 46 Wilbur Ave, New’ark 
Secretary Dr William F Keim Jr , 25 Roseville Ave , 
New'ark 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Gailey, 1000 N Mam St, 
Bloomington, 111 

Secretary-Treasurer Dr William F Hubble, 861-867 
Citizens Bldg, Decatur, 111 

' Central Wisconsin Society or Ophthalmology 
and Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New England Ophthalmological Society 

President Dr Theodore L Terry, 140 Marlborough St , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
^ Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St, San Francisco 

Puget Sound Academy of Ophthalmology 
AND OtO-LaRYNGOLOGY 

President Dr James H Mathew's, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg , Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 


Rock River Valley Eye, Ear, Nose and 
Throat Society 

Piesident Dr J Sheldon Clark, 27 E Stephenson St, 
Freeport, III 

Secretary-Treasurer Dr Hariy R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111 , or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
and Otolary'ngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw, 
Mich 

Secretary-Treasurer Dr Harold H Heusei, 207 
Davidson Bldg, Bay City, Mich 
Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 

Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg, Sioux 
City, Iowa 

Secretary-Treasurer Dr J E Dvorak, 408 Davidson 
Bldg, Sioux City, low'a 

Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Di John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Secretary Dr J W Jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
and Throat 

President Dr H L Brelimer, 221 W Central Ave, 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
Phoenix, Ariz 

Southwestern Michigan Thiological Society 

President Dr W M Dodge, 716 Fust National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 

Western Pennsylvania Eye, Ear, Nose and 
Throat Society 

President Dr Ray Parker, 218 Franklin St, Johns- 
tow'n, Pa 

Secretary-Treasurer Dr J AIcClure, Tyson, Deposit 
Nat’l Bank Bldg , Dubois 

STATE 

Arkansas State AIedical Society, Eye, Ear 
Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St, Little 
Rock ’ 

Secretarj Dr K W Cosgrove, Urquhart Bldg, Little 
Rock 
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Colorado Ophthaljiologic^l Society 
President Dr C A Ringle, 9I2-9th Ave , Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p m , 
third Saturday of each month, October to May, m- 
clusii e 

Connecticut State Medical Society, Section on 
Eye, Ear, Nose and Throat 

President Dr F L Phillips, 405 Temple St , New 
Haven 

Secretarv-Treasurer Dr W H Turnley, 1 Atlantic 
St, Stamford, Conn 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr William O Martin Jr, Doctors Bldg, 
Atlanta 

Secretarj -Treasurer Dr C K McLaughlin, 526 
Walton St, Macon 

Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK Ruby, Union City 
Secretarj Dr Edwin W Dyar Jr, 23 E Ohio St, 
Indianapolis 

Place French Lick Time First Wednesday in April 

Iowa Academy of Ophthalmology and 
Oto-Laryngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretarj -Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical SoaEiY, Section on Oph- 
thalmology AND Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisian a-Mississippi Ophthalmological and 
Otolaryngologic AL Society 

President Dr Val H Fuchs, 200 Carondelet St, New 
Orleans 

Secretarj -Treasurer Dr Edlej H Jones, 1301 Wash- 
ington St , Vicksburg, Miss 

Medical Society of thf State of Pennsylvania, 
Section on Eye, Ear, Nose and Throat 
Disfasfs 

Chairman Dr Karl M Houser, 2035 Delancej’^ St , 
Philadelphia 3 

Secretarj Dr William 1 Hunt Jr, 120*^ Spruce St, 
Philadelphia 7 

kliCHiGAN State I^Iedical Society, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr Edmond L Cooper, 1553 Woodw'ard 
Aje, Detroit 26 

Secretarj Dr Ralph H Gilbert, 110 Fulton St E , 
Grand Rapids 

Minnesota Academy of Ophthalmology and 
Otolauy ngology 

President Dr George E McGeary, 920 Medical Arts 
Bldg, Minneapolis 

Secretary Dr William A Kennedy, 372 St Peter St , 
St Paul 

Time Second Fndaj of each month from October to 
Maj 


Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadwaj 
Billings 

Secretary Dr Fritz D Hurd, 309 iledical Arts Bldg 
Great Falls 

Nebraska Academy of Ophthalmoi ogy and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State Medicai. Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 
Camden 

New York State Medicyl Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Toner Bldg, 
Syracuse 2 

Secretary Dr I^IaNwell D Ryan, 660 Madison Ave, 
New York 21 

North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4th St, 
Winston-Salem 

North Dakota Academy of Ophthalmology 
AND Oto-Laryngology 

President Dr W L Diven, City National Bank Bldg, 
Bismarck 

Secretary-Tieasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
Oto-Lary ngology 

President Dr Paul Neely, 1020 S W Taylor St , 
Portland 

Secretarj -Treasurer Dr Lewis Jordon, 1020 S W 
Taj lor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesdaj^ of each month 

Pennsylv^ania Acadeniy of Ophthalmology 
AND Otolaryngology 

Piesident Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week in April 

Rhode Island Ophthalniological and 
Otological Soctety 

Acting President Dr N Darrell Harv'ey, 112 Water- 
man St, Providence 

Secretarj’^-Treasurer Dr Linlej C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Societj, Library, Provi- 
dence Time 8 30 p m , second Thursdav in 
October, December, Februarj and April 
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SobTH Carolina Society of Ophthalmology 
\ND Otolaryngology 

i President Dr J L Sanders, 222 N Mam St, Green- 
\ille 

f Secretar> Dr J H Stokes, 125 W Cheves St , 

I Florence 

/ I 

Tennessee Academy of Ophthalmology and 
Otolary’’ngology 

President Dr Wesley Wilkerson, 700 Church St , 

Nashville 

Secretary-Treasurer Dr D Stinson, 124 Physicians 
and Surgeons Bldg, Memphis 

Teyas Ophthalmological and Oto-Laryngological 

^ . Society 

\ 

’ President Dr F H Rosebrough, 603 Navarro St , 

I San Antonio 

Secretarj Dr !M K IMcCullough, 1717 Pacific Ave , 

jL Dallas 

Utah Ophthalmological Society 
I President Dr E B Fairbanks, 315 Medical Arts Bldg , 

I Salt Lake City 

Secretary -Treasurer Dr Dean Spear, 516 Boston Bldg, 

■ Salt Lake City 

I Place University Club, Salt Lake City Time 7 00 
• p m third Monday of each month 

^ Virginia Society of Oto-Laryngology and 

I Ophth almology 

I President Dr Mortimer H W^ilhams, 30j4 Franklin 
! Rd S W, Roanoke 

[ Secretarj -Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 

West Virginia State Medical Association, Eye, 

'f Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

, Secretary Dr Welch England, 621^2 Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalaiology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St , Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg, Akron, Ohio 

V ' Time First Monday in January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E , Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Itlon- 
day ot each month, from October to klay 

Baltimore ^Iedical Society, Section on 
Ophthalyiology 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI, 
^ Baltimore • 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St , Baltimore 

Place Medical and Chirurgical Facultj", 1211 Cathedral 
St Time 8 30 p m , fourth Thursday of each 
month from October to March 


Birmingham Eye, Ear, Nose and Throat Club 

President Each member, in alphabetical order 

Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lonmer St , 
Brooklyn 11 

Secretary-Treasurer Dr Louis Freimark, 256 Roch- 
ester Ave , Brooklyn 13 

Place Kings County Medical Society Bldg, 1313 Bed- 
ford Ave Time Third Thursday in February, April, 
jMay, October and December 

Buffalo Ophthalmologic Club 

President Dr William H Howard, 389 Lmwood Ave , 
Buffalo 9 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Lmwood Ave , Buffalo 9 

Time Second Thursda}"^ of each month from October 
to May 

Chattanooga Society of Ophthalmology’’ and 
Otolaryngology 

President Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg, Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday 
of each month from September to May 

Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St , Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 
Staff 

Chairman Dr D T Vail, 441 Vine St, Cmcinnati 

Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 

Secretary Dr H H \Vygand, Guardian Bldg , Cleve- 
land 

Time Second Tuesdaj m October, December, Februarj 
and April 

CoLLEGF OF Physicians, Philadelphia, Section 
ON Ophthalmology 

Chairman Dr tV S Reese, 1901 Walnut St , 
Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , 
Philadelphia 

Time Third Thursdav of everj month from October 
to April, inclusive 
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Colijmbus Ophthalmological and Oto- 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretar> -Treasurer Dr T Rees Williams, 380 E 
Torni St , Columbus 15, Ohio 

Place University Club Time 6 15 p m, first Mon- 
day of each month, from October to May, inclusive 

• 

Corpus Christi Eye, Ear, Nose and 
Throat SoaETY 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg', Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg, Corpus Christi, Texas 

Time 6 30 p m, third Tuesday of each month from 
October to Maj^ 

D'^ll\s Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Ruby K Daniel, Aledical Arts Bldg, 
Dallas 1, Texas 

Secretarj' Dr Tom Barr, Medical Arts Bldg , Dallas 1, 
Texas 

Place Dallas Athletic Club Time 6 30 p m, first 
Tuesday of each month from October to June The 
November, January and March meetings are devoted 
to clinical work 

Des Moines Academy of Ophthalmology and 
Otolaryngologt 

President Dr H C Schmitz, 604 Locust St, Des 
Moines, Iowa 

Secretary-Treasurer Dr B3ron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

Detroit Ophthalmological Club 

Chairman Dr William S Summers, 1613 David 
Whitney Bldg, Detroit 26 

Secretary Dr Arthur S Hale, 1609 Eaton Tower, 
Detroit 

Place Qub rooms of Wajme County Medical Societ>' 

Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretarj Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wajne County Medical Society 
Time 6 30 p m , third Thursday of each month 
from No'v ember to April, inclusive 

Eastern New York Eye, Ear, Nose and 
Throat Association 

President Appomted at each meeting 

Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesdaj m October, November, klarch, 
April, l^fay and June 


Fort Worth Eye, Ear, Nose and Throat Society 

President Dr Rex Howard, 602 W 10th St, Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m, first Friday of each month except July and 
August 

Houston Academy or klEDiciNE, Ophthalmological 
AND OtO-LaRT NGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 
Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg , Harris County Medical 
Society Rooms Time 8 p m , second Thursdaj' of 
each month from September to June 

Indianapolis Ophthalmoolgical and Oto- 
l^ryngological Socikty 

President Dr Myron Harding, 23 E Ohio St, 
Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St, 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m, 
second Thursday of each month from November to 
May 

Kansas City Society of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
Cit}', Mo 

Secretary Dr W E Keith, 1103 Grand Ave , Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8th St, 
Long Beach, Calif 

Secretary-Treasurer Dr Robert G Thornburgh, 117 E 
8th St, Long Beach, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngology 

President Dr Orne E Ghrist, 210 N Central Ave, 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 30 p m, fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President? Dr Joseph S Heitger, Heyburn Bldg , 
Lomsville, K3' 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, K3 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 
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Lo^^ER Akthr\cite E\e, E\r, Nose and 
Throat Society 


New Orleans Ophthalmological and Oto- 

LARYNGOLOGICAL SOCIETY 


Chairman Each member m alphabetical Older 
Secretary Dr James J Monohan, 31 S Jardm St , 
Shenandoah, Pa 

Medic\l Society or the District or Colombia, 
Section of Ophth \l>iolog\ \nd 
Otoi aryngologt 

Chairman Dr P S Constantinople, 1835 I St N W , 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W , 
Washington 

Place 1718 St N W Time 8 p m , third Friday 
of each month from October to April, inclusive 




Memphis Society of Ophthalmology and 
Otola.r\ ngology 

Chairman Each member, in alphabetical order 
Secretary Di Sam H Saiideis, 1089 j\Iadison Ave , 
Memphis, Tenn 

Place Eje Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 


Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave , 
^Iihvaukee 

Secretar> -Treasurer Dr Frank G Treskow, 411 E 
Mason St, Milwaukee 2 

Place UniY ersity Club Time 6 30 p m , fourth 
Tuesda}' of each month from October to May 

Montreal Ophthalj,iological Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Maitland D Place, 981 Rei- 
bold Bldg , Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
, day of each month from October to June, inclusive 


Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W , Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E , 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 


Nashville Academy of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St , Nash- 
ville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg, 
Nashville, Tenn 

Place James Robertson Hotel Time 6 30 p m , third 
Monday of each month from October to May 


Piesident Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretar}*^ Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State University Medical Bldg 
Time 8 pm, second Tuesday of each month from 
October to May 

New York Academy or Medicine, Section of 
Ophthalmology 

Chairman Dr Rudolf Aebli, 30 E 40th St , New York 

Secretary Dr Truman L Boyes, 654 Madison Ave , 
New York 

Time 8 30 p m, third Monday of eveiy month fiom 
October to May, inclusive 

New York Society for Clinical 
Ophthalmology 

President Di Maurice L Wieselthier, 1322 Union St , 
Brooklyn 

Secretaiy Dr Benjamin Esterman, 983 Park Ave, 
New York 28 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma City Academy of Ophthalmology 
AND Otolaryngology 

President Di James P Luton, 117 N Broadway, 
Oklahoma City 

Secretary Dr Harvey O Randel, 117 N Broadway, 
Oklahoma City 

Place University Hospital Time Second Tuesday of 
each month from September to May 

Omaha and Council Bluffs Ophthalmological 

AND OtO-LaRYNGOLOGICAL SOCIETY 

President Dr A A Steinberg, 1502 Farnam St , Omaha 

Secretary-Treasurer Dr W Howard Aforrison, 1500 
Medical Arts Bldg , Omaha 2 ^ 

Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6pm dinner, 7 p m program, third Wednes- 
day of each month from October to May 


Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave , 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of every month, except June, July and 
August 

Philadelphia County Medical Society, 

Eye Section 


New Haven Ophthalmological Society 

President Dr William H Rjder, 185 Church St, 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St, 
New Ha\en, Conn 


President Dr Isaac Tassman, 136 S 16th St, Phila- 
delphia 

Secretary Dr Glen Gregory Gibson, 255 S 17th St 
Philadelphia ’ 

Time First Thursday of each month from October 
to May 
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Pittsburgh Ophthalmological Society 

President Dr George H Shuman, 3S1-Sth Ave, Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty At e , 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July 
August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St , Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading 
Pa 

Place Wyomissing Club Time 6 30 p m , third 
Wednesday of each month from September to Juh' 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6 p m, second 
^Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St, 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 
Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr Vincent Jones, 634 N Grand Blvd , 
St Louis 

Secretarj^ Dr T E Sanders, 508 N Grand Blvd , 
St Louis 3 

Place Oscar Johnson Institute Time Fourth Friday 
oi each month from October to April, inclusive, 
except December, at 8 00 p m 

Sax' Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvin Pritchett, 705 E Houston St, 
San Antonio 5, T^as 

Secretarj -Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to kla> 

San Francisco County Medical Society, 
Section on Ey-e, Ear, Nose and Throat 

Chairman Dr Rov H Parkinson, 870 Market St, 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Societv’s Bldg 2180 Washington St , San Fran- 
cisco Time Fourtli Tuesday of every month except 
June, Julv and December 


Shreveport Eye, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg 
Shrev^eport, La 

Secretaiy -Treasurer Dr Kenneth Jones, Medical Arts 
Bldg, Shreveport, La 

Place Shreveport Chanty Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology' 

President Dr Clarence A Veasey Sr, 421 W River- 
side Ave, Spokane, Wash 

Secretary' Dr Clarence A Veasey, 421 W River- 
side Ave, Spokane, Wash 

Place Spokane Aledical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 

Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstein, 713 E Genesee St , 
Syracuse, N Y 

Secretary -Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place Unrversitj Club Time First Tuesday of each 
month except June, Jul> and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkvvood Ave, 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
Julj and August t 

Toronto Academy of AIedicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Aledical Arts Bldg, 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time' 
First Monday of each month, November to April 

Washington, D C , Ophthalmological Society 

President Dr Harold M Downej', 1740 M St N W, 
Washington, D C 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W , Washington, D C 

Place Aledical Society of District of Columbia Bldg , 
1718 AI St N W , Washington, D C Time 7 30 
p m , first Alonday in November, January, March 
and Alav 

Wilkes-Barre Ophthalmological SoaETY 

Chairman Each member m turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to Mav 


S 



ARCHIVES OF OPHTHALMOLOGY 


Volume 34 (old senes Volume 91) OCTOBER 1945 

Number 4 

CoilRlGUT, 1945, BY THE AMERICAN MedICAL ASS0CI\TI0N 



EFFECT OF LOCAL ANESTHETICS ON CELL DIVISION AND 
MIGRATION FOLLOWING THERMAL BURNS OF CORNEA 

GEORGE K SMELSER, PhD, aj.d V OZANICS, MS 

NEW YORK 


It has long been recognized that the frequent 
topical application of anesthetics delays the 
repair of epithelial injuries of the cornea This 
obsen^ation has been made clinically (Stallard ’•), 
and more rigorously controlled comparisons have 
been made on laboratory animals on which 
^ treated and untreated standardized corneal 
abrasions have been inflicted (Gundersen and 
Liebman,- Friedenwald and Buschke Such 
studies have lead to attempts to secure less 
harmful drugs which are yet effective anesthetics 
The search for an anesthetic agent which does 
not inhibit healing is obviously of practical value 
It is of equal interest to determine whether 
inhibition of healing processes is proportional to 
the anesthetic properties and is, therefore, pos- 
sibly due to the same factors which produce 
anesthesia In such a case normal healing rate 
and anesthesia would be incompatible It is the 
purpose of this paper to show that anesthesia 
and normal healing are compatible, to compare 
the effect of various anesthetics on cell division 
and migration of regenerating epithelium and 
to indicate some drugs which produce adequate 
surface anesthesia and yet inhibit healing very 
little 

There are two processes involved in the 
healing of epithelial wounds (1) cell migration, 
to cover the injured area, and (2) mitosis, to 
leconstitute the normal number of epithelial 
cells It has been generally accepted that the 

^ From the Department of Ophthalmology, Columbia 
University College of Physicians and Surgeons 

Read at a meeting of the New York Academy of 
Medicine, Section of Ophthalmology, Nov 20, 1944 
The work described m this paper was done under a 
contract, recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
Deielopment and Columbia University 

1 Stallard, H B Methods of Anesthesia and 
Analgesia for Ophthalmic Operations, in Ridley, F, 
and Sorsby, A Modern Trends in Ophthalmology, Lon- 
don, Butterworth & Co , Ltd , 1940, chap 49 

2 Gundersen, T, and Liebman, S D Effect of 
Local Anesthetics on Regeneration of Comeal Epi- 
thelium, Arch Ophth 31:29 (Jan) 1944 

3 Friedenwald, J S , and Buschke, W The In- 
fluence of Some Experimental Variables on the Epi- 
thelial Movements in the Healing of Corneal Wounds, 

T Cell & Comp Phjsiol 23 95, 1944 


migratory activity occurs first and the cell divi- 
sion second In the repair of small wounds, 
mitosis was found actually to decrease during 
the migratory phase (Arey,^ Wigglesworth,“ 
Arey and Covode,® Mann,^ Friedenwald and 
Buschke®) 

In earlier experiments (Smelser and Oz- 
anics ®) considerable mitotic activity was noted 
during the migratory phase of healing following 
rather extensive thermal bums of the cornea 
In these experiments the number of mitotic fig- 
ures found in the burned eye was greater than that 
found m the intact, control, eye in 84 per cent 
of the animals studied These results were based 
on a study of thermal burns covering about one 
third of the cornea, wheteas the earlier expen- 
ments of Arey, Arey and Covode, and Frieden- 
wald and Buschke were concerned with small 
abrasions In other expenments it was shown 
that abrasions, similar m size to the burns, healed 
in 64 per cent of the cases without significant in- 
crease in title number of mitoses 

Since cell division appears to play a role early 
m the healing of thermal burns, and since this 
type of injury was readily reproducible and 
produced no obvious damage to the substantia 
propria, it was decided to investigate the effect 
of anesthetic drugs on the healing of thermal 
burns 

Male rats of the Sherman strain, 80 to 105 Gm in 
body weight and 5 to 6 weeks of age, were used Com- 
parisons of the effect of various drugs were drawn 
between litter mates The horizontal band-shaped bums 
were produced with a Shahan thermophore equipped 
with a terminal fitted to the curvature of the rat’s 

cornea The animals were operated on while under 


4 Arey, L B Wound Healing, Physiol Rev 
16 327, 1936 

5 Wi^lesworth, V B Wound Healing in an 
Insect (Rhodnius Prohxus Hemiptera), J Exper Biol 
14 364, 1937 

6 Arey, L B, and Covode, W M The Method 
of Repair in Epithelial Wounds of the Cornea, Anat 
Rec 86:75, 1943 

7. Mann, I Study of Epithelial Regeneration in 
Living Eye, Brit J Ophth 28 *26, 1944 

8 Smelser, G K., and Ozanics, V Effect of 
Chemotherapeutic Agents on Cell Division and Healing 
of Corneal Burns and Abrasions in the Rat Am T 
Ophth 27 1063, 1944 
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ether anesthesia, with the same technic as that described 
earlier® The thermophore (71 C ) was applied for five 
seconds to both eyes, and autopsy was performed twelve 
hours later The material to be tested was placed on 
the right eye every two hours during this period, and 
the rat was held so that the solution or ointment re- 
mained on the cornea and conjunctiva for one minute 
Thus the epithelium was in contact with the drug for a 
minimum of five minutes during the twelve hour period 
After treatment the rats quickly rid themselves of the 
ointment or solution The eyes were fixed in Bourn’s 
fluid, and the outline of the burned area was drawn 
with a camera lucida at a magmfication of 30 diameters 
Untreated bums, of the size studied, became covered 
with epithelium in fourteen hours and were nearly 
healed in twelve hours Camera lucida drawings were 
made of the treated and the control burns The edge 
of the regenerating epithelium was clearly visible in the 
eyes fixed in Bourn’s fluid Since the wounds were 
nearly healed, the area drawn was almost in a plane, 
however, when the injured area was still large, the 
area represented in the drawing was a little less, owing 
to the projection of a curved surface on to a plane one 
This resulted in a conservative estimate of delays in 
healing The area of the unhealed portion of the burn 
was determined by planimetnc measurements of the 
drawings The eyes were then embedded and sectioned, 
and the number of mitotic figures in the regenerating 
epithelium was counted Sufficient counts were made 
so that repeatable values were obtained The technic 
and the statistical methods used were the same as those 
reported earlier The effect of the treatment given was 
judged in each case by comparing the mitotic figure 
counts and the residual area of the bum of the treated 
and the control eye of the same animal These burns 
were found to be reproducible In a series of 10 rats 
both eyes were burned and no treatment was applied 
Both eyes healed at essentially the same rate, and the 
number of mitotic figures found in the right and the left 
eye was not significantly different in any case The 
average area of the burn in the right eye of these rats 
varied only 7 per cent from the average area of the bum 
in the left eye Variation between individual rats, how- 
ever, was much greater 

EFFECT OF ANESTHETICS ON CELL DIVISION 
IN THE INTACT EPITHELIUM 

As a preliminary to the experiments on re- 
generating epithelium, the effect of several 
anesthetics on mitosis m the intact corneal 
epithelium was determined No apparent damage 
of the cornea was produced by these experiments, 
such as was described by Baba,® who used the 
drugs in much greater concentrations Solutions 
of cocaine hydrochloride, 0 5 per cent , tetracaine 
(pontocame) hydrochloride, 1 and 0 5 per cent , 
nupercaine hydrochlonde, 0 5 per cent , phena- 
caine (holocame) hydrochloride, 2 and 0 5 per 
cent, butacame sulfate, 2 per cent, and chloro- 
butanol, 1 per cent, and ointments containing 
but}d ammobenzoate (butesin), 0 75 per cent, 
ortboform, 2 per cent, and butacame (but 5 m) sul- 

9 Baba, H V ergleichende Beobachtungen uber die 
durch Instillationen von verschiedenen lokalen Anaes- 
thetica hen'orgerafenen Augenveranderungen, abstracted, 
Zentralbl f d ges Ophth 40 555, 1938 


fate, 2 per cent, and metaphen 1 3,000 were 
used ®“ The aqueous solutions were unbuffered 
and contained 1 per cent sodium chloride, except 
the preparation of butacame sulfate, which was 
made up in distilled water The pu of the solu- 
tions, determined with a glass electrode, ranged 
from 4 0 to 6 0 These preparations were placed 
on one eye for one minute each hour for eight 
hours The eyes were fixed and sectioned, and 
the number of mitotic figures in the epithelium 
was counted in each eye The ratio of the num- 
ber found m the treated to that in the untreated, 
control, eye was expressed as a per cent and the 
significance of the difference calculated 

The results of these experiments are shown 
in a bar graph (fig 1) Application of all but 
four of these compounds inhibited cell division ^ 
when concentrations which are useful clinically 
were employed Whereas the average depression 
of mitosis caused by 0 5 per cent cocaine hydro- 
chlonde and 1 per cent tetracaine hydrochloride 





Fig 1 — Effect of anesthetics on mitosis in the intact 
corneal epithelium Each bar represents the average 
of 4 to 7 eyes, the control, the average for 10 eyes 
The figures m the bars represent the concentration of the 
drug expressed as a per cent 

was slight, both 0 5 per cent nupercaine hydro- 
chloride and 2 per cent phenacaine hydrochlonde 
caused a rather marked decrease in the num- >, 
ber of mitotic figures found in the treated 
corneas More dilute solutions of tetracaine and 
phenacaine had no deleterious effect on cell divi- 

9a The solutions of cocaine hydrochlonde were ob- 
tained in the hospital pharmacy The solutions of all 
other drugs were prepared in our laboratory Some of the 
ointments were also prepared in our laboratory in the 
hydrous wool fat base mentioned, others were pro- 
prietary ointments, obtained as follows 
Ophthalmic Ointment Butyn Sulfate 2% and Metaphen 
1 3,000, Abbott Laboratories , Ophthalmic Ointment 
Butesin Picrate 1% and Butesin 1%, Abbott Labora- 
tories , Pontocame Base Eye Ointment (0 5 per cent 
tetracame base), Winthrop Chemical Company, Inc , '' 
Nupercainal (nupercaine base, 1 per cent), Ciba Phar- 
maceutical Products, Inc , and Holocame Hydrochlonde 
(2 per cent phenacaine hydrochlonde), Abbott Labora- 
tones These products were purchased locally 



SMELSER-OZANICS— HEALING OF THERMAL BURNS OF CORNEA 


273 


Sion in the cornea Butacaine sulfate 2 per cent, 
was the only drug tested which could be applied 
in so great a concentration without causing a 
decrease m the number of mitotic figures 
Applications of an ointment containing 2 per 
cent butacaine sulfate likewise did not affect cell 
division. Two fat-soluble anesthetics were 
studied, butyl ammobenzoate and orthoform 
These compounds were dissolved in a hydrous 
wool fat base (anhydrous wool fat, 75 per cent, 
water 25 per cent) in concentrations of 0 75 and 
2 per cent, respectively Neither preparation 
markedly affected cell division The data ob- 
tained for the orthoform group were somewhat 
variable, in 2 of the 5 tests definitely more 
mitoses were found m the treated cornea, thus 
raising the average response in this group The 
6 animals treated with chlorobutanol also gave 
a somewhat surprising and variable response 
Four of the 6 corneas treated with chlorobutanol 
had more mitotic figures in the epithelium than 
the untreated, control, cornea One animal 
showed a definite depression 


\r 
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These experiments show that most of the 
anesthetics tested affected mitosis tidversely 
This effect is, of course, modified by the con- 
centration of the drug used, the route of admin- 
istration and the frequency of application This 
last factor was tested with tetracaine Instead of 
the application of 0 5 per cent solutions once an 
hour, which was shown to have no effect on cell 
division, three applications an hour were made 
The technic was not otherwise varied The fre- 
quent, in contrast to the hourly, application of 
tetracaine was found to cause an extreme and 
consistent depression in cell division (75 per cent 
fewer figures than in the control eye) 

The effect of subconjunctival injections of 
anesthetics on corneal mitosis was studied with 
cocaine hydrochloride, 1 per cent, and procaine 
hydrochloride, 2 per cent, in 8 animals This 
type of experiment was difficult to evaluate be- 
cause the volume of solution injected (005 cc ) 
was so great relative to the volume of the globe 
and orbit that some displacement of the soft 
tissues was probably produced The results, 
therefore, are not comparable to those of sub- 
conjunctival injections m man The corneas 
were fixed for study five to seven hours after the 
injections At this time there was a marked de- 
piession m the mitotic figures seen in the eye 
in which cocaine had been injected The effect 
of procaine, as would be expected, was less 
pronounced, though consistent, the number of 
figures found averaged 20 per cent less than in 
the control eye When 2 per cent procaine hy- 
drochloride was made up in a solution of epi- 


nephime hydrochloride (1 2,500) no mitotic 
figures at all were found m the corneal epithelium 
of the eye in which the anesthetic was injected 
This result may have been due m part to a pio- 
longation of the effect of procaine, but undoubt- 
edly the epinephrine itself inhibited cell division 
(Friedenwald and Buschke ^°) 

EFFECT OF LOCAL ANESTHETICS ON MITOSIS 
IN REGENERATING EPITHELIUM 

In general, anesthetics had a more pronounced 
depressing action on mitosis following burns than 
in the intact epithelium (fig 2), even though the 
drugs were applied once in two hours instead of 
every hour, and m some cases in lower concen- 
trations Two exceptions to this rule, phenacame 
and butyl ammobenzoate, were noted Both of 
these drugs interfered less with cell division in 
legenerating than m normal epithelium When 
the more dilute preparations, 0 5 and 0 75 per 



Fig 2 — Effect of anesthetics on mitosis in the corneal 
epithelium twelve hours following a thermal burn Each 
bar represents the average for 5 to 7 eyes The right 
eye of each animal was treated with the anesthetic, 
the control is the other, untreated but burned, eye of the 
same animal The figures in the bars represent the con- 
centration of the drug expressed as a per cent NBA 
indicates normal butylaminobenzoate 
In this figure the hollow bars represent aqueous so- 
lutions, the black bars, ointments 


cent, were applied, moie mitoses were seen than 
in the untreated control burns of the other 
eye , however, the increase could not be considered 
statistically significant in either case 
The anesthetics may be arranged in order of 
their inhibitory action on cell division in the 
regenerating epithelium Butacaine sulfate was 
the worst in this respect (fig 2). Since aqueous 
solutions of butacaine sulfate also retarded 

TO Friedenwald,! S , and Buschke, W The Effects 
of Excitement, of Epinephrine and of Sympathectomy on 
the Mitotic Activity of the Corneal Epithelium in 
Am J Physiol 141 689, 1944 ’ 
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epithelization, the resulting smaller epithelial area 
may of itself have led to somewhat lower counts 
Cocaine and tetracaine, which were next, and es- 
sentially equal, inhibited mitosis less Phenacame, 
butyl aminobenzoate and nupercaine were the 
best in tliat then application did not greatly 
affect the number of mitotic figures present in 
the healing burn It is notable that the effect 
of butacame and orthoform was very different on 
the injured and on the intact epithelium The 
difference in the effect of nupercaine on the intact 
and the burned epithelium was probably due to 
the lower concentration used 

The superiority of ointments over aqueous 
solutions of seveial drugs was particularly 
noticeable in their effect on mitosis Ointments 
containing 2 per cent butacame sulfate (two 
preparations) inhibited cell division less than 2 
per cent aqueous solution applied with the same 
frequency Phenacame, tetracaine and nuper- 
came ointments had no deleterious effect on 



Fig 3 — Influence of anesthetics on the healing of 
comeal burns Each bar represents the average area of 
treated corneal burns relative to the average area of the 
untreated burns in the opposite corneas of the same 
animals The measurements were made twelve hours 
after injury with a planimeter from camera lucida 
drawings Five to 10 animals are represented by each 
bar The hollow bars represent aqueous solutions, the 
black bars, ointments 

mitosis, whereas aqueous solutions of these drugs 
reduced the number of mitotic figures found 
The nupercaine and tetracaine ointments con- 
tained the drug as its base rather than as the 
salt, which was used m the other cases 

EFFECT OF LOCAL ANESTHETICS ON CELL 
MIGRATION IN A REGENERATING 
EPITHELIUM 

The second phase of healing, i e , migration of 
the epithelial cells to cover the denuded stroma, 
was also notabty inhibited by some of the 
anesthetics This observation is in agreement 


with those of Friedenwald and Buschke on 
the effect of some anesthetics on cell movement 
m vitro All of the compounds studied slowed 
this process but differed in the degree of the 
effect produced (fig 3) It appeared that migra- 
tion was more easily inhibited than mitosis, al- 
though an exception to this rule (butacame oint- 
ment) was found The effect of each drug was 
highly consistent, since an inhibition was ^ways 
produced, although it was variable in its severity 
Just as the drugs studied could be rated in their 
effect on mitosis, a similar tabulation was pos- 
sible with respect to their influence on cell migra- 
tion Aqueous solutions of nupercaine had, of all 
of the drugs tested, the greatest inhibitory action 
on cell movement A 0 1 per cent solution of 
nupercaine hydrochloride was approxim^ately 
equal to a 0 5 per cent solution of cocaine hydro-' 
chloride m this respect In the table, the drugs 
are listed in descending order of their adverse 
effect on this healing process Factors other than 
the active drug itself, such as the pn or the 
tonicity of the solutions, may have been respon- 
sible for some of the inhibitory action A solu- 
tion of boric acid, />h 4 1, inhibited cell migra- 
tion, but to a slight extent as compared with the 
anesthetics 

The two fat-soluble drugs, orthoform and 
butyl aminobenzoate, were dissolved in hydrous 
wool fat and applied as ointments In 2 per 
cent concentration they both inhibited cell migra- 
tion rather markedly, though less than the other 
drugs in aqueous solutions of similar concentra- 
tions (fig 3) Control tests with the same 
hydrous wool fat base also hindered cell migra- 
tion but no more than did a solution of boric 
acid A mixture of 1 per cent butyl amino- 
benzoate and 1 per cent butesin picrate made up 
in petrolatum was much less detrimental to cell 
migration than the butyl aminobenzoate alone 
in hydrous wool fat 

In addition to the experiments with solutions, 
four of the drugs, nupercaine, butacame, tetra- 
caine and phenacame, were also applied as oint- 
ments A comparison of the results of the ap- 
plication of anesthetics m these two forms on 
cell migration is shown in figure 4 The oint- 
ment base varied m the four preparations, and 
two of the drugs (nupercaine and tetracaine) were 
in the form of their bases, whereas phenacame 
and butacame were salts In all four senes the 
ointments had a far less deleterious effect than 
did the solutions Ointments of nupercaine base, 
butacame sulfate and phenacame hydrochloride 

11 Friedenwald, J S , and Buschke, W Mitotic aiM 
Wound-Healing Activities of Corneal Epithelium, Arch 
Ophth 32 410 (Nov ) 1944 
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did not inhibit healing more than a hydrous wool 
fat ointment, whereas the aqueous solutions of 
these compounds gieatly retarded this process 
Indeed, the injuries treated with solutions of 
^ nupercaine hydrochloride and butacame sulfate 
' had remained at nearly their initial size for twelve 
hours, while untreated control bums had almost 
completed epithelization Such an enormous 
difference between the solutions and the oint- 
ment was not found with tetracaine, however, 
this drug was used in lower concentration (0 5 


in concentration, the superiority of the ointment 
over the solution is obvious A 1 per cent solu- 
tion of nupercaine hydrochloride is too great a 
concentration to use on the injured lat eye 
It IS obvious from the foregoing observations 
that the drugs tested diffeied in their effect on 
the two processes studied In general, the oint- 
ments were preferable to the solutions, and of 
these, phenacaine and nupercaine ointments had 
the least effect on either process If mitosis is 
disregarded, butacame ointment ranks with these 


Relative Effect of Anesthetics on Mitosis in the Intact, and Cell Division and Migration in the Burned, 

Corneal Epithelium 


c 



Aqueous Solutions 


Intact 

Mitosis 

Nupercaine, 

cocaine, 

phenacaine = tetracaine. 

butacaine 

Burned 

Mitosis 

Butacame, 

cocaino = tetracaine, 
nupercame, 0 25%, 

phenacaine 

Migration 

Nupercame, 

tetracaine, 

butacame, 

cocaine 

Ointments 

phenacaine 

Intact 

Mitosis 

Cocaine, 0 5%, 

butyl aminobenzoate, 0 76%, 
butacame sulfate, 2%, 

orthoform, 2% 

Burned 

Mitosis 

Orthofonn, 2% = 

butyl aminobenzoate, 2%, 

phenacaine hydrochloride, 2% = 


butacaine sulfate, 2%, 

tetracaine base, 0 e% = 
nupercaine base, 1 % 

Migration 

Orthoform, 2% = 

tetracaine base, 0 6%, 

phenacaine hydrochloride, 2% = 

butyl aminobenzoate, 2%, 

nupercaine base, 1%, 

butacaine sulfate, 2% 


♦ The order In which the drugs are listed should not ho considered as an indication of their absolute position in the 
vi series, for many were approximately equal in their effect (indicated by =) The comparisons were made between equal per 
' cent concentrations except where noted 


per cent) than were most of the others It will in the slight effect on migration , tetracaine oint- 
be noted that an ointment containing 1 per cent ment, on the other hand, did not interfere with 
nupercaine base was compared with 0 25 per mitosis but delayed cell migration more than did 
cent solution of the salt Even with this difference others 


PCnCEMT 



Fig 4 — Comparison of the inhibitory effect of 
^ anesthetic ointments and solutions on epithelization of 
comeal bums Five experiments are represented by 
each bar (Some of the data are the same as those 
shown in figure 3 ) All of the data were obtained as 
described in the legend of figure 3 The hollow bars 
represent aqueous solutions, the black bars, ointments 


COMMENT 

The experiments just desciibed confirm the 
well established opinion that many anesthetics 
interfere with healing They show, further, that 
the drugs commonly used vary in their effect 
on healing, as they also do in their ability to pro- 

11 a Since this article was submitted for publication, 
we have carried out similar experiments with metycaine 
hydrochloride (Lilly) solutions and ointments The 
burned areas, treated with a 1 per cent solution of 
metycaine hydrochloride, were 134 per cent larger than 
the untreated control buyns This delay m healing was 
similar to that caused by a 0 1 per cent solution of 
nupercaine hydrochloride There were 17 per cent fewer 
mitotic figures in these treated eyes, a depression similar 
to that caused by butacame sulfate The ointment con- 
taining 4 per cent metycaine hydrochloride delayed epi- 
thelization a little less than did the ointment contaimng 
0 5 per cent tetracaine base The burned area was 159 
per cent greater than the average area of the control 
bums The number of mitotic figures was 25 per cent 
less in the ointment-treated eyes, an effect similar to 
that obtained with the ointment containing butacame 
sulfate, 2 per cent, and metaphen 
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duce anesthesia It has been possible to classify 
the several drugs appioximately in the order 
of their inhibitory effect on these processes 
(table) In addition, it appears that an anes- 
thetic does not necessarily affect mitosis and cell 
migration equally 

Although cell division and cell migration both 
involve the movement or flowing of protoplasm 
and the biologic basis for both processes may 
be fundamentally the same, the two processes 
can be inhibited separately, and cell migration 
appears to be much more easily inhibited by 
some drugs than cell division For example, 
aqueous solutions of phenacaine and nupercaine 
markedly inhibited cell migration but had no 
appreciable effect on the number of mitotic 
figures found m the epithelium of these corneas 
The reverse condition was found to obtain when 
a butacame and metaphen ointment was em- 
ployed An explanation of the basic mechanism 
involved would undoubtedly take account of the 
action of the drugs on the intracellular physiol- 
ogy of these processes, as shown m the studies 
of Michaehs and Quastel,^" and of Herrmann, 
Moses and Friedenwald on narcotics and re- 
spiratory enz 3 ’-mes A second possibility which 
should not be ignored is suggested by the fact 
that some of the drugs used (nupercaine) were 
rather good detergents It may be that this 
pioperty is responsible in part for the inhibition 
of epithelization Strong detergents would act 
in this manner, furthermore, when the drugs 
were incorporated in ointments, in which the 
detergent action would be reduced, they failed to 
delay significantly cell migration 

Although for the purposes of the experiment 
the drugs were applied frequently, once every 
two hours, it IS worth while to note that the 
complete anesthetization of the cornea with sev- 
eral applications of cocaine produced an effect 
which was readily discernible under the condi- 
tions of our experiments many hours later, 
presumably long after the anesthesia had worn 
off Comparison of the effects of various anes- 
thetics, made on the basis of the molar rather 
than the per cent concentration of the drugs, 
would provide a more exact basis on which to 
rate the different compounds However, the 
drugs used, except butyl aminobenzoate and 
orthoform, were fairly similar in molecular 
weight, 1 per cent solutions varying from one- 
thirty-fifth to one-thirty-nmth molar Therefore, 

12 Michaehs, M , and Quastel, J H The Site of 
Action of Narcotics in Respiratory Processes, Biochem 
J 35 518, 1941 

13 Herrmann, H , Moses, S G, and Friedenwald, 
J S Influence of Pontocaine Hydrochloride and 
Chlorobutanol on Respiration and Glycolysis of Cornea, 
Arch Ophth 28 652 (Oct ) 1942 


in view of the nature of the experiments, satis- 
factory comparisons may be made on a per- 
centage concentration basis 

The fact that more mitotic figures were found 
in the eyes treated with some of the drugs 
(fig 2) was not interpreted as due to stimula- 
tion of mitosis The data were variable and 
the differences not statistically significant 
A more interesting and piactical basis for 
comparison would be to relate the inhibition of 
healing to the degree of anesthesia produced 
Determination of the anesthetic properties of 
the several drugs lies outside the province of 
this study, however, tests were made on the 
intact human cornea in which the duration of 
anesthesia produced by these drugs under 
standard conditions was compared Although^ 
the tests were preliminary m nature, they showed 
that the more dilute aqueous solutions used on 
the rats produced corneal anesthesia of short 
duration Anesthesia following a one minute 
contact with a 0 5 per cent solution of phena- 
caine hydrochloride or butacame sulfate per- 
sisted fifteen to twenty minutes, and that pro- 
duced by 0 1 per cent nupercaine hydrochloride 
or 0 25 per cent tetracaine hydrochloride lasted 
twenty-five to thirty minutes There was not a 
good correlation, therefore, between duration 
of anesthesia and inhibition of cell migration, 
for butacame produced much delay m healing 
with a short period of anesthesia, whereas tetra- 
caine gave a longer period of anesthesia with 
about the same delay m cell migration How- 
ever, the data on duration of anesthesia are few 
and were obtained from another species and on 
an intact rather than a broken epithelium 
The experiments with anesthetics in an oint- 
ment base clearly demonstrated that duration of 
anesthesia had no relation to the inhibition of 
healing Figures 2 and 4 show that ointments 
containing an anesthetic had a far less deleterious 
effect on cell division and cell migration m the-^ 
burned cornea than did aqueous solutions of 
the same drugs These ointments also produced 
anesthesia which persisted far longer (one and 
a half to two hours) than did that produced by 
the aqueous solutions It seems probable there- 
fore (always assuming a similarity of anesthetic 
effect between rat and man) that the burned 
eyes were under anesthesia during the entire 
period of wound healing after the first applica- 
tion of the ointment without any appreciable 
slowing down of cell migration and, except for 
butacame, without inhibition of mitosis The 
fat-soluble anesthetics butyl aminobenzoate and 
orthoform m ointments both inhibited cell divi- 
sion and migration , the latter effect was greater 
with orthoform, whereas butyl aminobenzoate 
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produced anesthesia of greater duration From 
these experiments it seems clear that anesthesia 
IS compatible with an almost normal rate of 
healing both in the cell division and in the cell 
migration phase The reason for the superiority 
of ointments over aqueous solutions in this re- 
spect IS not clear, however, the epithelial cells 
bathed m an aqueous solution of an anesthetic 
endure a very high concentration of the drug 
for a rather shoit time The ointments may 
be presumed to release their drug rather slowly 
ovei a more extended period, so that the con- 
centration of the anesthetic may not reach toxic 
levels at any time 

SUMMARY OF RESULTS 

^ 1 Topical application of most anesthetics in- 

hibits mitosis in the intact corneal epithelium 
when concentiations which produce anesthesia 
are used 

2 The inhibition of cell division varies with 
different drugs, the method of administration 
and the frequency of application 


3 Anesthetics applied locally to corneal burns 
markedly inhibit the migration of epithelial cells 
over the injured area 

4 Cell division in the regenerating epithelium 
IS also inhibited by most anesthetics 

5 The processes of cell migration and cell 
division are affected differentially Cell migra- 
tion may be notably retarded with little oi no 
inhibition of cell division Other drugs inhibit 
mitosis but do not markedly retard cell migra- 
tion 

6 Some anesthetics (nupercaine and phena- 
caine ointments) can be used which produce pro- 
longed surface anesthesia and which do not im- 
pair mitosis in the normal, or retard cell divi- 
sion or migration in regenerating, corneal epi- 
thelium 

7 Unbuffered aqueous solutions inhibit the 
healing processes far more than ointments of 
the same or greater strength, which produce 
anesthesia of longer duration 

630 West One Hundred and Si\ty-Eighth Street 



STANDARD ILLUMINANTS IN RELATION TO COLOR- 
TESTING PROCEDURES 


le grand H 

NEW 

THE PROBLEM 

What IS wrong with the present color-testing 
procedures^ Why do examiners often fail to 
expose persons with defective color vision^ 
Does the fault he m the tests, the methods of 
administering them or the conditions under 
which they are administered^ 

IMPORTANCE OF THE PROBLEM 

hi the Army — ^An officer is shot because a 
cadet pilot fails to recognize a colored signal and 
fires an extra round A bomber is shot down 
because a returning pilot fails to respond to a 
prearranged color signal code Data of the Civil 
Aeronautics Administration show that a pilot 
who failed to pass the Ishihara test on the first 
attempt has a 50 per cent chance of passing a 
retest 

In the Navy — Tests conducted by members 
of the Committee on Color Blindness of the 
Inter-Society Color Council show that all the 
commonly used tests for color blindness are 
unreliable and largely ineffective as they are 
ordinarily administered 

In Industry — Because the wrong illuminant 
was used m making color matches, $50,000 worth 
of silk IS ruined Because of faulty judgment of 
color, 100,000 pounds (50,000 Kg ) of cotton is 
graded down 

A sheet metal printer in one instance lost the time 
and material for more than 780,000 talcum cans on 
which the color went wrong because some of the work 
was done under ordinary artificial light 

A lithographer was refused acceptance on a million 
calendars with a trademark design because the color, 
which appeared similar to the approved copy sheet 
under artificial light, was quite different and unsatis- 
factory m daylight These calendars were worth only 
their weight in scrap paper i 

Physicians, especially ophthalmologists, should 
be interested in this problem, for it is their 
function to carry out these tests for color blmd- 

1 Gage, H P , and Macbeth, N Filters for Arti- 
ficial Daylighting Their Grading and Use, Tr Ilium 
Engin Soc 31 995, 1936 


HARDY, MD 

YORK 

ness or defective color vision Yet few ophthal- 
mologists have any adequate understanding of 
the principles underlying tests for color vision oi 
of safeguards essential to their administration 
This IS due partly to lack of training and to the 
fact that defective color vision is an anomaly 
and not a clinical disease ^ 

Any test of color vision involves three equally 
important factors ( 1 ) the illuminant to be used , 
(2) the subject to be tested, and (3) the test 
and its proper administration 

In such a situation any one of the factors may 
be tested if, and only if, the other two are stand- 
ardized or constant Yet it is the rule rather 
than the exception to leave two of the factors 
(1 and 2) variable and thus hopelessly muddle 
any results obtained The light (factor 1) is 
an instrument to be used in order to enable the 
subject (factor 2) to perform a certain task 
(factoi 3) It IS obvious that if on one occasion 
the subject is given a wretched instrument and 
on another occasion he is given a perfect instru- 
ment, he will perform differently on the two 
tests. At county fairs one tests one’s strength by 
striking a blow on one end of a lever, the other 
end of which drives a ball up a guide wire 
Other things being equal, it is obviously no test 
of strength if one man is given a tack hammer 
and the next man a sledge hammer Considering 
the fact that color vision tests have been given 
to hundreds of millions of subjects, a fantastic'" 
amount of time and effort has been wasted 
through Ignorance or disregard of this simple 
fact It IS established that by far the greater 
amount of work on color vision testing has been 
futile and invalid Dimmick ^ has recently 
pointed out again that tests involving reflected 
light are “dependent for precision on the illu- 
minant used ’’ 

Color vision tests are deliberately designed to 
be trick}'^ and critical The more critical they 
are the more accurate they are, but the more 
carefully'- must they be administered, and this - 

2 Dimtnick, F L Methodology m Test Prepara- 
tion, Am J Optom 20 430, 1943 
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means that more caie must be used m selecting 
the illummant used and m administering the test 

Most color vision tests as presently admin- 
istered are not tests for defective color vision but 
tests for lighting systems It is easier to test 
factor 1 (the illummant) than t!o test factoi 2 
(the subject), and this is what is commonly 
done Excellent tests, using metameric colors, 
are now available for testing illummants, but 
ordinary tests intended to evaluate color vision 
are usually — although unwittingly and errone- 
ously — so administered that they test primaril)' 
the illummant 

If some one is seen to place sometlung on the 
pan of a spring scale and observe the position 
of the indicator, what is the inference^ The 
answer depends on a fuller knowledge of the 
purpose and conditions of the procedure If it 
IS the first session of a high school physics class, 
one may be seeing tested the ability of the student 
to read a vernier , if it is in a grocery store, one 
IS probably seeing a mass of spinach being 
weighed, however, if the scene takes place at 
the Bureau of Standards one is more likely seeing 
a set of scales being tested But m testing, color 
vision one always, unfortunately, assumes that 
it IS spinach 



Fig 1 — ^Relative distribution of energy in the radia- 
tion from a black body at various temperatures 

Even the pseudoscientific who always use 
“daylight” fall into this error, for their “10 foot 
candle daylight,” as will be shown, varies from 
candlelight to light much bluer than average 
north skylight The stage has been passed where 
anything which comes in through a window can 
scientifically be called “daylight illumination” 
Properly administered, practically all color tests 
using reflected light are independent of the 
amount of illumination between 10 and 60 foot 
candles 


BLACK BODIES AND APPARENT 
COLOR TEMPERATURE 

Incandescent gases radiate line spectrums In 
solids the atoms are so closely packed that they 
cannot emit radiations in a characteristic man- 
ner , as a result, a continuous spectrum is 
emitted The emission is practically independent 
of the composition of the solid but depends 
primarily on its temperature A black body is 
the perfect radiator Such a radiator cannot 



Fig 2 — Chromaticities of various important illumi- 
nants The solid line is the locus of radiation from 
a black body at various temperatures The points A, 
B and C represent the chromaticity of the I C I 
illummants The point E represents the chromaticity 
of a source radiating equal amounts of energy in each 
wavelength interval 

be achieved in actual practice, but a small hole 
in a large sphere whose walls are maintained at 
a constant temperature furnishes a close approxi- 
mation 

If such a body is heated, it will emit infra-red 
radiations, and as the temperature is increased. 
It will become visibly “red hot ” With further 
increases in temperature it becomes “yellow 
hot,” then “white hot” and finally, theoretically, 
“blue hot” “Blue hotness” cannot be achieved 
experimentally because all known materials evapo- 
rate long before this temperature is reached 

However, measuring the distribution of the 
energy radiated by a black body at various wave- 
lengths and different temperatures gives a series 
of curves which can be plotted as distribution 
curves on simple graph paper (ordinates rep- 
resent relative energy emitted, abscissas, ware- 
lengths) or reduced to points on a color diagram 
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Such scales are shown m figures 1 and 2, taken 
from Hardy/ and figure 3, from Macbeth ^ 
From figure 3 it is seen that the sun seventeen 
minutes after sunrise or before sunset has the 
color temperature of a candle (1,900® K ) A 
tungsten vacuum type lamp has a color tempera- 
ture of about 2,400° K , a 100 watt, gas-filled 
Mazda C lamp, a color temperature of about 
2,700° K , and a 200 watt Mazda C lamp, a color 
temperature of about 2,850° K Noon sunlight 
at Washington, D C , is only slightly ) ellow- 
ish, and its color temperature is a little above 


light” as expressing “what comes in through the 
window” has no significance and is largely 
pseudoscientific self delusion 

THE I C I STANDARD ILLUMINANTS 

There have been for the past thirteen years a 
set of international standard illuminants precisely 
specified and capable of accurate reproduction 
These illuminants were accepted and recom- 
mended for any work in color by the Interna- 
tional Commission on Illumination, hence they 
are known as the I C I illuminants, sometimes 


E»tremely blue clear northwetl 
WdShin 9 toa II o 4 AX Dec 28,19^1 
9 25 A M Nov 30 1921 


■ >i;: 


Blue ruxthweat sky* 
W<lsh»nqloa a 35 A M Ncy 30 1921 


Blue sky Berlin Germany Aug.l693i 

Pale blue sky hori 3 on hd3y*0— 
Washing Ion 9 59 PM Jan 30 1921 yz 
Blue sky with thin white clouds or 


Blue sky (lues) — 


20000 - 
19000- 

-f-l80(X)F -Corniny Daylite ulass 78nn''' 
17000- 
16000- 
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■i: 
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Sun v/*sntn 9 ton Junv 26 1932*^^^25 p/v\,— 5000^ 


Sun 95 nun**— 

Gas filled tungsten lamp S9 Ipw^ 
(filament fails tnstan,tl^> ^ 
Sun 63 mm — 

Gas Filled tungsten lampt«»*r«» 7 »» 

500 watt at 22 I p w ^ I 
Sun,40Tnin*^ 
Gas filled tungsten lamp* — 
100 wall at IJ b Ip vv - 
Sun 55 nun 
Sun 2Bxa\r\r7- 

Vacuum tungsten lamp at j.25 wpc 


Sun 25 min*^ 
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■28000- 

•26000- 

■24000' 

•22000 
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4500- 
4000- - 
3500 
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-f 2000-f 
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-Cornuig Daylife glass 8 6 


— Corning Dagtiie glass 70 mfn’’ 


-Corning Duglite glass 6/5 mm'®' 


^Corning Daghte glass 4 5 mm'' 


—Corning Daglitc glass 5 0mn 

-✓Tungsten arc ° _ 

— Crater solid carbon arc “ 
"^Majda Daylight lamp 


‘900 watt 
✓1000 - 
^500 *■ 

- too 

- 40 


QdS 

1 filled 
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lamp 


27 5 I p 
20 O I p w° 
18 I I p w*- 
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lOO Ipw*^ 


— Nernst 2 5 wpc 
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Fig 3 — Sunlight, daylight and artificial light on the color temperature scale (from Macbeth,^ page 302) 
Data marked by ** indicate direct sunlight, time after sunrise and before sunset In this chart, data marked 
by the * and ** were furnished by Priest, and those marked with a rectangle, by Cady and Dates, the data 
marked with an inverted triangle were obtained with a light source at 2898° K 


5,000° K Uniform overcast skylight (6,000° to 
7,000° K ) IS an important illurainant, and the 
color temperature of blue northwest clear sky- 
light may run up to 25,000° K Hence “day- 

3 Hardy, A C Handbook of Colorimetry, Cam- 
bridge, Mass , Massachusetts Institute of Technology, 
1936 

4 Macbeth, N Color Temperature Classification 
of Natural and Artificial Illuminants, Tr Ilium Engin 
Soc, 23 302, 1928 


called C I E {Commisston Inteimttonale de 

I’J^clati age) illuminants Sufficient time has 
elapsed and suffiaent experimental and theo- 
retic data have been produced to guarantee that 
the recommendations made in 1931 will serve 
for many years to come 

There are three recommended I C I illumi- 
nants They are called I C I standard illumi- 
nants A, B and C The official report of the 
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recommendations was published by Smith and 
Guild® and was summarized for American lead- 
ers by Judd® in the Journal oj the Optical Soci- 
ety of America, from which the following 
quotation is taken 

It IS recommended that the following three illumi- 
nants be adopted as standards for the general colorime- 
try of materials 

A A gas-filled lamp of color temperature 2848°K 

B The same lamp used in combiriation with a filter 
composed of a layer one centimeter thick of each of 
two solutions Bi and Bs, contained in a double cell 
made of colorless optical glass The two' solutions 
are made up as follows 


Solution Bi 

Copper sulphate (CuSot SHeO) 
Mannite (CoH 8 (OH)o) 

Pyndtne (CsHbN) 

Distilled water to make 


2 452 s 
2 452 g 
30 0 cc 
1000 cc 


Solution Bi 

Cobalt ammonium sulphate 
(CoSOi (NHOeSO* 6 H 2 O) 
Copper Sulphate (CuSOi 5 H 20 ) 
Sulphuric acid (density 1 835) 
Distilled water to make 


21 71 g 

16 11 g 

10 0 cc 
1000 cc 


C The same lamp used in combination with a filter 
consisting of a layer one centimeter thick of each of 
two solutions, Cl and Cs, contained in a double cell 
made of colorless optical glass The two solutions are 
made up as follows 


Solution Cl 

Copper sulphate (CuSOi SH 2 O) 
Mannite (CoH 8 (OH)o) 

Pyridine (C=HbN) 

Distilled water to make 


3 412 g 
3 412 g 
30 0 cc 
1000 cc 


Solution Cs 

Cobalt ammonium sulphate 
(CoSOt (NHi)eSOi dHaO) 
Copper sulphate (CuSOi 5 H 2 O) 
Sulphuric acid (density 1 835) 
Distilled water to make 


30 580 g 
22 520 g 
10 0 cc 
1000 cc 


It IS recognized that for certain special applications 
(for example, the specification of signal glasses) other 
luminous sources may be prescribed, but in the absence 
of special conditions one of the three indicated sources 
should be used 

^ The liquid filter specified under illuminant B is the 
t Davis-Gibson filter for converting color temperature 
2848 to 4800'’K, and that specified under illuminant C 
IS the Davis-Gibson filter for converting 2848 to 6S0O°K 
Illuminant A is intended to be typical of light from 
the gas-filled incandescent lamp, illuminant B is an 
approximate representation of noon sunlight, and illumi- 
nant C is an approximate representation of average 
daylight 


It IS to be noted that I C I illuminant A 
alone can be achieved from an unfiltered light 
source Suitable I C I A lamps that have been 


seasoned and calibrated may be obtained from the 
Bureau of Standards of the United States De- 
partment of Commerce and elsewhere I C I 
illuminant A can be taken as a standard for 
indoor Mazda lighting 

I C I illuminant B has the same source as 
I C I illiiminant A, but the spectral energy 
distribution is modified by a filter. The exact 
specification requires two liquid filters, but 
these are necessary only for precise work Glass 
filters are available which may be used in most 
practical circumstances to give a good approxi- 
mation to I C I illuminant B, which can be 
considered a standard for white light or sun- 
light 

Similarly close approximations to I C I 
illuminant C, which may be considered as stand- 
ard daylight, can be achieved by means of lamp 
and glass filter combinations,'^ which have the 
apparent color ‘temperature of a black body at 
about 6,700° K Unless otherwise specified, this 
IS the illuminant that should be used in all color 
testing involving the use of yarns, plates, chips, 
etc 

Practically all color vision tests involving the 
use of reflected light were designed to be used 
under illumination approximating that given by 
I C I illuminant C, and to employ them under 
other conditions not only invalidates the test 
but yields misleading results The use of Mazda 
light in administering such tests as the Ishihara, 
the Stilling, the American Optical Company and 
the Rabkin plates and the plates prepared at the 
Knapp Memorial Laboratories of the Institute of 
Ophthalmology not only fails to trap but actually 
assists the escape from detection, particularly of 
deuteranomalous and mildly protanomalous sub- 
jects Similar results have been found by the 
Navy Department ® It were better not to give 
the test than to give it under conditions which 
almost inevitably mislead 

SUMMARY 

Tests for defective color vision 'always involve 
thiee factors the light used to see with, the sub- 
ject tested and the materials and procedures of 
the test Failure to standardize two of the three 
factors causes invalid results in evaluating the 
third factor Most color vision testing is carried 
out under conditions which make the procedure 


5 Smith, T , and Guild, J The C I E Colori- 
metric Standards and Their Use, Tr Am Optic Soc 
33*5. 1931-1932 

6 Judd, D B The 1931 I C I Standard Observer 
and Coordinate System for Colorimetry, J Optic Soc 
America 23 359, 1933 


7 The filters may be obtained from Corning Glass 
Works, the lamp and filter combinations, from the 
Macbeth Daylightmg Company 

8 Reed, J D The Effect of Illumination m 
Changing the Stimuli m Pseudo-Isochromatic Plates 
J Optic Soc America 34*350, 1944 
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as much a test of the illumination as of the 
subject’s color discriminatory ability 

Standard illuminants for testing are available 
and must be used if reproducible results are to 
be obtained 

The illuminant must be an integral part of 
e\ery accurate test 

I C I illuminant C is the choice for all work 
in color vision testing which involves the use 


of reflected light and, unless special conditions 
are indicated, should always be used A suffi- 
ciently close approximation to this illuminant is 
commercially available at relatively low cost 
Attention to this factor will enormously reduce 
the errors and misinterpretations now so pre\- 
alent in color Ausion testing 
23 East Seventy-Ninth Street 



SENILE HYALINE SCLERAL PI.AQUES 
KENNETH L ROPER, M D 

CHICAGO 


The recent literature describes two new lesions 
of the sclera — one primarily necrotic in origin 
and the other primarily degenerative in char- 
acter 

Within a period of six months I have observed 
5 cases of the latter type The condition is 
one of symmetric hyaline degeneration of the 
sclera, occurring in advanced age and character- 
Szed by the presence of slate gray plaques, 
situated about 3 mm from the limbus and 
1 5 to 2 mm anterior to the insertions of the 
rectus muscles, to which they bear a definite 
relationship 

Clinically, these hyaline areas probably 
escape notice because the patient rarely draws 
the physician’s attention to their presence I 
believe that they would be found much more 
frequently if ophthalmologists paid more atten- 
tion to such conditions during their routine clini- 
cal examinations It is surprising that so few 
contributions to the literature on the subject 
^ have been made 

REVIEW OF LITERATURE 

I have made what I believe to be a complete 
leview of the literature on the subject 

Parsons ^ mentioned hyaline degeneration of 
the sclera, stating that "hyaline degeneration of 
the scleral laminae is found under pinguecula, 
and in other degenerative conditions ” He also 
mentioned fatty degeneration and calcification of 
the sclera, occurring ih advanced age after old 
r inflammatory conditions 

Salzmann- mentioned only a fatty degenera- 
tion which becomes apparent over the entire 
tunica fibrosa m old age, manifested on the 
cornea as arcus senilis, and which causes the 
sclera to change from a pure white to a yellowish 
tint The sclera in old age, he said, becomes 
generally thickened, more rigid and less elastic 

From the Dartmouth Eye Institute, Dartmouth Medi- 
cal School, Hanover, N H 

1 Parsons, J H The Pathology of the Eye, 
London, Hodder & Stoughton, 1904, vol 1, pt 1, 

> p 279 

2 Salzmann, M Anatomic und Histologic des 
menschlichen Augapfels m Normaizustande, seme Ent- 
wicklung und sein Altern, Vienna, F Deuticke, 1912 


Rolandi ® repoited 3 cases m 1915, m all of 
v.liich symmetric changes occurred in the sclera 
of both eyes He stated that so far as he knew 
nothing similar had ever previously been de- 
scribed In a 76 year old woman, he obseived 
two slate gray spots on each eye, situated between 
the limbus and the insertions of the external 
and internal rectus muscles The spots were 
semitransparent, nearly glassy, and measured 
about 5 mm veitically and 2 mm horizontally 
He could see the fibrous structure of the tendon 
of the right external rectus muscle through the 
thin conjunctiva, as well as the insertion of the 
muscle itself He attempted to remove a small 
piece from one of the spots by means of a 
trephine through an incision in the conjunctiva 
but was unsuccessful He said that the trephine 
met with considerable resistance Soon after he 
observed the condition in his first patient, he 
noted a similar spot on the nasal side of one 
eye m a 72 year old patient and two large spots 
on the nasal side of both eyes in a 77 year old 
patient Rolandi believed the condition to be 
a degenerative process He felt that the slate 
gray spots were due to mechanical factors, 
that there followed a transformation of the 
fibrous tissues of the sclera into cartilage 
and that the cartilage later degenerated into 
hyalin, which permitted the pigment of the 
choroid to shimmer through He noted the 
following characteristics with regard to the 
spots their elective position, rectangular shape, 
slate gray color, semitransparency and nearly 
osseous consistency Rolandi accompanied his 
article with photographs which present the 
same characteristics as those in my cases and 
in the cases reported in the literature which 
are cited here 

Krekeler,^ in describing the structure of the 
sclera at various periods of life, stated that in 
advanced age the elastic fibers, especially in the 
middle layers of the sclera, and the number of 

3 Rolandi, S Sulla presenza di speciah chiazza 
nella sclera di probabile natura cartilaginea, Ann di 
ottal M 843-857, 1915 

4 Krekeler, F Die Struktur der Sklera in den 
v|rscluedenen Lebensaltern, Arch f Augenh 93.144- 
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scleral fibeis themselves decrease and that there 
are deposits of fat globules and lime 

Pillat ® described, in 1933, a peculiar senile 
degeneration of the sclera which he had observed 
in an 88 year old woman He noted two dark 
vertical spots in each eye, in front of the inser- 
tions of the external and internal rectus muscles 
He was also able to see the tendons of the 
muscles themselves, shining through the thin 
conjunctiva Pillat was evidently familiar with 
the experiments of Fischer,® who had observed 
similar spots in subluxated rabbit eyes, and con- 
cluded that the semitransparency and thinness 
of the sclera in the affected areas were due to 
loss of the water content of the sclera Know- 
ing that the entrance of the tendon fibers into 
the sclera continually expose it to mechanical 
action, he surmised that the affected area was 
predisposed to give off more water to offset its 
mechanical vulnerability Pillat was familiar 
with the cases reported by Rolandi but did not 
believe they were similar to his He felt that 
the condition in Rolandi’s cases was due to sec- 
ondary scleral degeneration of some other origin 

Kiss reported a case of senile thinning of 
the sclera before a session of the Ophthalmologi- 
cal Society in Vienna, on Oct 16, 1933 In an 
86 year old patient he had observed bilateral 
slate-gray spots in the sclera, situated between 
the limbus and the insertion of the external 
lectus muscle He regarded the condition as an 
early stage of senile degeneration and infened 
that his case was similar to the one described by 
Pillat He was sure that the condition was not 
rare, as he had observed 2 other cases within 
a few weeks 

Kreibig,® in discussing the case reported by 
Kiss, stated that he had observed a number of 
patients with similar changes and that only the 
aged were affected 

Graves has written four times on the condi- 
tion since 1936 In Beiens’ textbook, he® 
described a condition which at first glance sug- 
gested that a tenotomy of the internal rectus 
muscle had previously been performed because 
of a small, sharply defined area where the sclera 
was thinned 

5 Pillat, A Ueber eine eigenartige senile Entar- 
tung der Lederhaut an den Ansatzstellen der geraden 
Augenmuskeln, Ztschr f Augenh 82 113-123 (Dec) 
1933 

6 Fischer, F P E-vperimentelle Untersuchungen 
an der Lederhaut, Arch f Augenh 97 467-492 (Dec ) 
1926 

7 Ejss, J Fall von sender Skleraverdunnung, Klin 
Monatsbl f Augenh 92 121-122 (Jan ) 1934 

8 Kreibig, W , in discussion on Kiss," p 122 

9 Graves, B , in Berens, C The Eye and Its 
Diseases, Philadelphia, W B Saunders Company, 
1936, p 468 


In 1937, he^° reported in more detail on 
cases m which he had observed the condition 
At that time he regarded the defects as develop- 
mental in character and stated he was not aware 
that such a condition had previously been 
reported 

In a later article. Graves said that Ida 
Mann had questioned whether the defects he 
had noticed were developmental in character and 
had suggested that the condition might be due 
to a hyaline degeneration of the sclera, and 
not to structural thinning, as he had stated In 
this article. Graves said that he had jumped to 
the conclusion, in the first few cases he had 
observed, that the condition was a developmental 
defect but that he was now in agreement with 
the conclusive and interesting histopathologic^ 
evidence described by Culler Up to this time'^ 
Graves had observed the condition only on the 
mesial aspect of the sclera, whereas in the case 
he was now reporting there were not only 
mesial plaques but some evidence of lateral 
plaques 

Graves reported a case in 1941 in which 
the plaques were seen only on the temporal 
aspect of each eye He was now convinced that 
the condition was not necessanly confined to the 
mesial aspect of the sclera and agreed that the 
words “developmental” and “mesial” should be 
dropped He felt that the term “scleral plaques” 
was quite suitable 

Urrets Zavalia and associates described a 
case of the defect in a man aged 68, which was 
observed during the course of chronic por- 
phyrinuria Symmetric bilateral temporal lesions 
were present A piece of the degenerative 
plaque in the left eye was removed for histo- 
logic study The tissue was described as being 
similar to that of the sclera, but without cellu- 
lar elements and with hyaline degeneration and 
calcification It was felt that the term “sclero- 
malacia” adequately described the condition and ■ 
that the case was similar to the one described 

10 Graves, B Bilateral Mesial Superficial Defi- 
ciency of the Sclera, Bnt J Ophth 21 S34-538 (Oct ) 
1937 

11 Graves, B Bilateral Mesial Superficial “Defi- 
ciency" of the Sclera (Scleral Plaques), Bnt J Ophth 
23 191-204 (March) 1939 

12 Culler, A M The Pathology of Scleral 
Plaques Report of Five Cases of Degenerative Plaques 
in the Sclera Mesially, One Studied Histologically, 
Bnt J Ophth 23 44-50 (Jan) 1939 

13 Graves, B Bilateral (Mesial) Deficiencj of 
the Sclera Scleral Plaques, Bnt J Ophth 25 35-38 
(Jan) 1941 

14 Urrets Zavalia, A , Maldonado Allende, I , and 
Obregon Oliva, R Scleromalacia Observed During 
the Course of a Chronic Porphynnuna, Arch de oftal 
de Buenos Aires 12 115-137 (March) 1937 



ROFERSENILE HYALINE SCLERAL PLAQUES 


285 


by van der Hoeve/^ for even though perforation 
had not occurred, it might logically be expected 
in the future The authors wondered whether 
some relation might exist between the distur- 
,bance of the sclera they had observed m their 
■^patient and the chronic porphyrinuria, with its 
peculiar cutaneous lesions They also won- 
dered whether the ocular condition might have 
some relation to the curious anomaly of nutri- 
tion which was present in their patient The 
case described by these authors was undoubt- 
edly one of senile hyaline scleral plaques, and the 
accompanying chronic porphyrinuria and nutri- 
tional disturbances were purely coincidental 
Gasteiger,^® m 1937, reported a case of senile 
degeneration of the sclera at the insertions of the 
/pectus muscles in a 78 year old woman The 
bandlike changes were noted both temporally and 
nasally m each eye A narrow, horizontal band 
was seen m front of the insertion of the inferior 
lectus muscle in the right eye only Gasteiger 
expressed agreement with Pillat that the condi- 
tion was the lesult of dehydration and that the 
process first becomes conspicuous in the areas 
of the insertions of the muscles, as they are 
especially vulnerable to damage of this sort 
By treating pigs’ eyes with glycerin and alcohol, 
he produced dehydration, through fluid drainage, 
within a few minutes, but the condition of the 
^ eyes was normal after they emerged from water 
or a saline solution He produced similar 
changes in the eyes of living rabbits Under the 
influence of the normal tissue fluids, however, 
the sclera quickly reverted to its natural condi- 
tion Since Gasteiger was unable to make the 
bands m his patient’s eyes disappeai by touch- 
ing them with salt or by irrigation, he concluded 
that, m addition to dehydration, there must be 
permanent changes in the tissues, which might 
be designated as a form of senile atrophy 


Rones, in a comprehensive survey of senile 
changes in and degenerations of the eye, included 
the clinical entity described by van der Hoeve 
of “degenerative hole-formation in the sclera 
without evidence of inflammation” but did not 
mention senile hyaline scleral plaques He 
stated that senile changes of the sclera are 
characterized by fatty infiltration, frequent de- 
posits of fine granules of calcium salts in the 
posterior segment and widening of the con- 


15 van der Hoeve, J Scleromalacia Perforans, 
Arch Ophth 11- 111-118 (Jan) 1934 

16 Gasteiger, H Ueber senile Entartung der Le- 
derhaut an den Ansatzstellen der Augenmuskeln, Klin 
Monatsbl f Augenh 98:767-772 (June) 1937 

17 Rones, B Senile Change? and Degenerations 
ot the Human Eye, Am J Ophth 21 239-255 (March) 
1938 


iiective tissue bundles with diminution m the 
number of nuclei He stated, further, that 
degeneration of elastic tissue occurs, that the 
vessels become surrounded by fat droplets and 
that the arteries particularly show evidence of 
sclerosis Rones stated, further, that the sclera 
IS not frequently involved in degenerative 
changes of old age and that occasionally calcifi- 
cation, rarely bone formation, associated with 
inflammatory symptoms, is seen 

Culler reported 5 cases of scleral plaques 
in 1939 All of the lesions m his cases were 
located mesially He was able to obtain a speci- 
men at autopsy in 1 of his cases and described 
the histologic appearance as clearly a degenera- 
tive change, involving large masses of hyalin 
He permitted me to study six excellent Koda- 
chrome slides illustrating his cases The clinical 
appearance of the plaques in his cases was identi- 
cal with that of the plaques m my cases 

Kyrieleis,^® m 1939, reported certain changes of 
the sclera in 3 patients of advanced age A 77 
year old man, who had had one eye enucleated, 
showed a thinning of the sclera of the other 
eye both nasally and temporally, not far from 
the hmbus, through which the uvea was dis- 
cernible A second patient, aged 70, presented 
the same type of scleral thinning in both eyes, 
but only on the nasal side In the third patient, 
a 60 year old man, the lesions were bilateral 
and were seen nasally as well as temporally 
Kyneleis had the opportunity to study the 
enucleated eye of his first patient The eye had 
been removed because of absolute glaucoma due 
to a melanosarcoma of the choroid Scleral 
lesions were present in this eye and appeared 
much like those in the remaining eye Histologic 
examination showed degeneration of the super- 
ficial fibers of the sclera and pronounced calcifi- 
cation Kyneleis acknowledged that the histo- 
logic picture was complicated by the fact that 
the specimen came from a glaucomatous eye, 
at the same time, he pointed out that in the 
case described by Urrets Zavaha and associates 
some calcification, m addition to hyaline degen- 
eration, was present While Kyneleis regarded 
the lesion he had observed as circumscribed 
degeneration of the sclera (scleromalacia), he 
expressed doubt that it was basically different 
from the lesion known as scleromalacia perforans 
He stated the opinion that the calcium plaques 
vithin the scleral tissue were virtually seques- 
trated and would eventually perforate, thus 
reaching the stage of the condition described bj 

18 Kyneleis, W Ueber umschnebenen Leder- 
hautscbwund (Skleromalazie) in hoherem Lebensalter, 
Khn Monatsbl f Augenh 103*441-452 (Oct -Nov) 
1939 
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van del Hoeve He also called attention to the 
fact that in his cases and in the case described 
by Urrets Zavaha and associates the spots were 
regularly located, while in other cases of sclero- 
malacia reported the areas were scattered indis- 
criminately 

Summarizing the studies made on his own 
patients, Kyrieleis stated that clinically the 
lesions appeared as degenerative changes in the 
sclera They were located between the inser- 
tions of the horizontal rectus muscles and the 
limbus He was unable to ascertain m any of 
his cases when the areas fiist appeared In 
none of his cases had the lesion reached the 
stage of perforation Two of his patients had 
an associated arthritic condition, and he inferred 
that rheumatic disease favored the development 
of the scleral defects He also stated the belief 
that senile changes of metabolism and of the 
blood vessels were significant 

Duke-Elder made no mention of senile 
hyaline scleral plaques in his textbook, although 
he specifically mentioned the condition recently 
described by van der Hoeve as “scleromalacia 
perforans ” Duke-Elder stated that degenerative 
changes are not uncommon in the sclera and 
that fatty degeneration is usual in old age, the 
process giving the sclera a yellowish color He 
stated that calcification occurs not uncommonly 
both as a senile degeneration and as a terminal 
event m postinflammatory fibrosis As for 
hyaline degeneration, he merely stated that it is 
almost universally found m old age, in the tis- 
sues under a pmguecula, as a sequel to inflamma- 
tion and by extension from the subconjunctival 
tissues Senile hyaline scleral plaques can hardly 
be included under such a description 

Von Burki,^° in his review of diseases of the 
sclera, mentioned the cases of senile degeneration 
of the sclera described by Gasteiger,^® Culler^® 
and Graves 

Boshoff,-- in 1942, described observations m 
11 cases of scleral plaques and discussed the 
liteiature He gave credit to Pillat ® for having 
given the first full description of the condition 
and to Culler for the first histologic descrip- 
tion of scleral plaques 

I have already brought out in this review that 
Rolandi,® eighteen years before Pillat, described 
degenerative changes in the sclera of the eyes 
of *3 patients, both eyes being affected in each 

19 Duke-Elder, W S Text-Book of Ophthalmol- 
ogy, St Louis, C V Mosby Company, 1940, vol 2, 
p 2065 

20 von Burki, E Cornea, Episklera, Sklera, Oph- 
thalmologica 103 405-420, 1942 i. 

21 Graves (footnotes 9, 10,, 11 and 13) , 

22 Boshoff, P H Hyaline Scleral Plaques, Arch 
Ophth 28 503-506 (Sept) 1942 


case He accompanied his description with 
photographs clearly showing that the condition 
was identical with that in the cases described 
here Pillat himself was familiar with the 
cases leported by Rolandi, but, as I have said 
before, he did not believe tliat the defects were) 
of the same nature as the lesions in his cases 
I have also shown that Urrets Zavaha and 
associates,^^ two years before Culler,’^^ reported 
histologic studies m a case of scleral plaques 
Although only 4 of his 1 1 patients had arthri- 
tis, Boshoff stated that there seemed to be 
a definite connection between polyarthritic dis- 
ease and scleral hyaline plaques He was unable 
to discover any other constitutional dyscrasia 
which might have had an influence on the forma- 
tion of the plaques Boshoff supported Culler/ , 
and Graves m their choice of the name “scleral 
plaques,” which he said described the essential 
nature of the condition He^- mentioned in a 
footnote that Ascher described the condition at 
an ophthalmologic congress in Vienna at about 
the same time as Pillat Ascher does not recall 
the exact date of his discussion mentioned by 
Boshoff and makes no claim to priority in de- 
scribing the condition He became interested 
in these scleral spots after learning of the experi- 
ments of Kahn and Fischer ® He expressed the 
belief that there might be some connection be- 
tween these experiments on dehydration and the 
scleral spots of hyalinization Ascher states that_, 
he rarely saw these scleral spots m Prague but 
that he has observed them more frequently in 
this country He observed 4 patients in the 
nutrition clinic at Birmingham, Ala , all of whom 
had nicotinic acid deficiency, which in 1 patient 
was combined with a deficiency in riboflavin 
and thiamine Ascher raises the question whether 
such deficiencies or the hot climate or both 
may have some influence on the development of 
the scleral hyaline spots He has never observed 
such a spot in relation to the superior rectus 
muscle and offers the explanation that this part^ 
of the sclera is constantly covered by the upper 
lid and protected against noxious factors, one of 
them possibly being exsiccation Ascher also 
points out that the fibers of the tendons of both 
the external and the internal rectus muscle are 
visible with oblique illumination but are still 
clearer with the corneal microscope 

ANATOMIC AND PHYSIOLOGIC CHARACTERISTICS 
or THE SCLERA 

An understanding of the structure and physio- 
logic activity of the sclera enables one to appreci- - 
ate how ideally it is protected against the 

23 Ascher, K W Personal communication to the 
author 
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invasion of micro-organisms and yet how pecu- 
liarly defenseless it is to repel infection or to 
combat influences making for degeneration 
The sclera consists of fibrils of connective 
y tissue united into bundles, resembling the 
' lamellas of the cornea but less regular and more 
firmly packed The bundles run chiefly in two 
directions, meridionally and equatorially There 
are also many oblique bundles The entire 
arrangement is interrupted by the entrance of 
the tendons of the extraocular muscles A large 
number of extremely fine elastic fibers are scat- 
tered throughout They are fewer m youth 
The outer layers of the sclera contain more 
elastic fibers than the inner, and the fibers are 
more numerous posteriorly than anteriorly 
^Between the bundles of fibers are lymph spaces, 
containing fixed connective tissue cells, though 
these are far less numerous than m the cornea 
The inner surface of the sclera is normall}^ 
pigmented and forms the lamina fusca It is 
united with the choroid by fibrils of pigmented 
connective tissue and is lined with endothelial 
cells, thus forming the external wall of the 
suprachoroidal lymph space The outer surface 
of the sclera is also covered with a single layer 
of endothelial cells 

The sclera, being composed almost entirely of 
fibrous and elastic tissue and with merely a pro- 
tective function to perform, carries on a very 
low grade of metabolic activity and is therefore 
poorly vascularized The blood vessels and 
nerves of the sclera are few Arteries are given 
off from the short posterior and anterior ciliarj^ 
vessels The posterior ciliary veins — smaller 
than the corresponding arteries — are derived 
entirely from the sclera, the anterior ciliary veins 
only in part The blood vessels form a network 
almost entirely confined to the episcleral tissues 
This network is extremely attenuated except in 
the anterior region near the corneal margin 
r The close capillary system here may be seen 
clinically j in inflammatory conditions as it enters 
into the picture of a ciliary injection 

The nerve supply of the sclera is scant and 
is derived from the posterior ciliary nerves as 
they run between the sclera and the choroid 
The scarcity of blood supply in the sclera 
accounts in part for the slow healing of scleral 
wounds The extraordinarily low regenerative 
ability of scleral tissue, which is partly due to the 
scarcity of blood in the sclera, has great practical 
significance in ocular surgical procedures involv- 
, ing'the sclera The results of trephining opera- 
tions on the sclera for the purpose of lowering 
the intraocular tension in cases of glaucoma are 
determined by this factor. When filtration 
ceases, it is not the result of scar formation but 


is due to filling m of the opening by a substitute 
tissue, which is more compact than normal 
scleral tissue and which arises from the episclera 
and uvea — the sclera pla3ang little part m its 
formation The resulting scar has transparency 
but IS not permeable to fluids 

The opaque white appearance of the sclera 
depends on its water content Studies of the 
chemical composition of the sclera have shown 
that it contains a large percentage of water — 
over 65 per cent — ^while proteins make up the 
bulk of the solid matter 

Fischer ® has shown that the fibers constitute a 
gel which combines reversibly with water, and 
that when the water content is at its normal level, 
it reflects the light diffusely so that it appears 
opaque Fischer demonstrated that with a fluid 
content of 40 to 80 per cent the sclera of rabbits 
lemamed white, while with an increase or de- 
crease of fluid content it became semitransparent 

Fischer credited Kahn with first observing the 
appearance of rectangular spots lU the 'region of 
the insertion of the rectus muscles in subluxated 
rabbit eyes Fischer proved that the spots thus 
produced are the result of local dehydration, and 
are m no way produced by any changes in circu- 
lation, intraocular tension, undue stretching of 
ocular muscles or nervous factors, and that the 
phenomenon is reversible He discovered that 
the phenomenon is not limited to such specific 
locations but can be produced over the entire 
sclera by the use of strong hygroscopic materials, 
and that it is also reversible for the entire sclera 
He further proved that the sclera becomes trans- 
parent not only when it is dehydrated but when 
its fluid content is above normal In histologic 
studies, Fischer observed only marked thinning 
of the sclera that had been dehydrated and so 
could give no explanation as to why trans- 
parency exists in the spots pr^oduced The 
question is much the same as, that, which has so 
long fascinated histologists wpli ^^eference to the 
cornea and its transparency ' Although the 
experimental spots induced by Fischer dis- 
appeared on replacement of the globe, no local 
measure has been known to change in any man- 
ner the appearance of the spots observed in 
patients of advanced years 

ETIOLOGIC FACTORS 

/ 

Advanced age is largely responsible for pre- 
disposition to the disease, since in the aged 
dehydration and progressive sclerosis of the con- 
nective tissue of the entire body, as well as of 
the external tunic of the eye, occur It is proba- 
bly the result of a local nutritional disturbance, 
which, in turn, is due to arteriosclerotic changes’ 
Certainly, vascular changes must be of funda- 
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mental importance, since degeneration taken as a 
whole IS the result of faulty circulation 

The fact that this unusual degeneratwe condi- 
tion of the scleia has a piedilection for the area 
lying in front of the insertions of the lectus 
muscles leads one to the additional assumption 
tliat the changes occur not onty because of local 
circulatory disturbances but because of the con- 
stant stress and strain on the scleral fibers 
whiclr are in such close proximity to the insei- 
tions of the rectus muscles 

Susceptible as the elderly are to some form 
of arthritis in peripheral joints, the spinal column 
or both, the presence of aggravated or pro- 
nounced arthritis in a patient ivith senile hyaline 
scleral plaques should not lead one to assume 
that the ocular lesion is essentially a part of the 
disease I am not convinced of any definite 
connection between polyarthritic disease and 
senile hyaline scleral plaques A rheumatic dis- 
order might well aggravate an existing vaso- 
sclerotic condition and so be an indirect contribu- 
tory factor In reviewing nearly 50 cases 
reported m the literature, together with my own 

5 cases, I have been unable to determine any 
single constitutional disease which, either directly 
or indirectly, influences the formation of the 
plaques 

CLINICAL DESCRIPTION 

Senile hyaline scleral plaques must be regaided 
as a clinical entity, although the condition is 
characterized by absence of clinical symptoms 

The plaques are situated about 3 mm from 
the limbus and 1 5 mm to 2 mm anterior to 
the insertions of the rectus muscles They aie 
generally rectangular, but occasionally only a 
rounded or ovaf patch, situated opposite either 
end of the insertion of a rectus muscle, is ob- 
served They are seen most commonly opposite 
^ the insertion of the internal rectus muscle but 
occur next in frequency opposite that of the exter- 
nal rectus muscle Rarely have they been observed 
opposite the insertion of the inferior rectus 
muscle In none of my cases, nor in any of the 
cases described in the literature, were plaques 
observed opposite the insertion of the superioi 
rectus muscle Their average width is 1 5 mm 
to 2 mm and their average length 5 mm to 

6 mm The patches are not elevated but appear 
somewhat depressed The limbal margins in 
general are more sharply defined The irregu- 
larity of the tendinous margins is probably due 
to the presence of the interwoven tendon fibers 
The sclera does not appear to hare lost anj^ of 
its firmness, in fact, it seems to be even more 
rigid and resistant On transillummation of the 
globe, the areas show as relatively clear and 
translucent window s 


The spots do not coi respond to the muscle 
insertion themselves but he just ahead of them, 
favoring the insertions a little more than the 
hmbal margins In many instances, one is able 
to obsenm through the thin conjunctiva an indi- 
vidual muscle tendon and its insertion as well, 
the tendon ending m a perpendicular line close 
to the spot The slight obliquity of the dark 
bands also conforms to the slightly oblique 
insertions of the horizontal rectus muscles The 
length of the dark bands also corresponds fairly 
well to the wndth of the tendon insertions 
There is no disturbance of the overlying con- 
junctiva Episcleral and conjunctival blood ves- 
sels course normally over the patches except for 
occasional tortuosity m keeping with the vaso- 
sclerotic state of the patient / 

The slate gray discoloration has nothing to do 
with pigmentation of the sclera, the episclera or 
the bulbar conjunctiva When the lesions are 
studied carefully with oblique illumination and 
a loupe or a slit lamp and corneal microscope, 
the dark discoloration is seen as a shining of the 
uveal pigment of the ciliary body through the 
semitransparent sclera in that area Even with 
the naked eye one can see that the peculiar slate 
gray color bears no resemblance to the browmish 
jellow tint of a pigmentation 

As far as I have been able to determine, the 
condition is not a hazard to the eye When 
present, lowered visual acuitjf was due to changes ■ 
either m the lens or m the fundus or to chronic 
glaucoma, not to the plaques 

HISTOLOGIC DESCRIPTION 

Histologic studies have showm that the condi- 
tion IS primarily degenerative In place of nor- 
mal sclera, there remain some cellular and 
nuclear fragments and large masses of hj^alin 
There is general atrophy of the overlying con- 
junctiva and episclera 

Marked calcification Avas reported in 2 cases 
In 1 instance (Kyrieleis the picture was 
complicated by the fact that the eye was glaucom- 
atous In the other, the patient was suffering 
with a curious anomaly of nutrition (Urrets 
Zavaha and associates 

DIFFERENTIAL DIAGNOSIS 

Scleiomalacta peifotans — ^A condition which 
bears nd real resemblance, but which has been 
confused wnth it, is scleromalacia perforans The 
two conditions are alike onty in their chronicitj'^ 
and in the fact that they affect the sclera 'pi'o- 
dominantly Scleromalacia perforans is pri- 
marily necrotic m origin, whereas senile hyaline 
scleral plaques are primarily degenerative in 
character 
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Culler questioned whether these scleral spots 
were not the early stage of scleromalacia per- 
forans Kyrieleis^® expressed doubt that the 
condition in his 3 cases was basically different 
from scleromalacia perforans and stated the 
belief that the plaques would eventually perfo- 
late, thus reaching the stage of the condition 
described by van der Hoeve Urrets Zavalia 
and associates'^ applied only the term sclero- 
malacia, predicting that m their case the patches 
would perforate later 

Verhoeft* and King evolved a description of 
the clinical course of scleromalacia perforans 
which distinguishes this condition from that of 
senile hyaline scleral plaques Scleromalacia 
perforans starts with slightly elevated nodules, 
involving the sclera and the overlying tissue 
These nodules may be situated anywhere between 
the corneal limbus and the equator Definite 
evidence of rheumatoid arthritis exists at the 
onset of the scleritis Necrotic processes follow, 
resulting in formation of a sequestrum, which 
becomes completely disintegrated and densely 
infiltrated with necrotic pus cells A cavity 
results, due to perforation and discharge of the 
sequestrum 

In cases of senile hyaline scleral plaques, a 
history of any serious arthritis is lacking, nor is 
there a history of nodules on the sclera The 
lesions have not been known to occur anywhere 
except between the insertions of the internal or 
the external rectus muscle and the inferioi 
rectus muscle and the limbus, whereas sclero- 
malacia perforans may occur anywhere in the 
sclera which is covered by conjunctiva 

Btaivny Sclentis — ^\¥hile brawny scleritis 
affects the sclera predominantly and occurs in 
the advanced years of life, it differs greatly 
histologically from senile hyaline scleral plaques 
In brawny scleritis there are an invasion of the 
anterior portion of the sclera and the tendons of 
the rectus muscles with granulation tissue richly 
infiltrated with plasma cells and a diffuse plasma 
cell infiltration of the ciliary body and the 
anterior part of the choroid (Verhoeff 

Bine Scleia — Needless to say, blue scleia 
does not have to be diffeientiated from senile 
hyaline scleral plaques, which is a degenerative 
change, and not a de-velopmental one 

Saicoma — A senile hyaline scleral plaque 
must not be mistaken foi a sarcoma, and enuclea- 
tion should never be considered Graves men- 

24 Verhoeff, F H , and King, M J Scleromalacia 
Perforans Report of a Case in Whicli the E>e Was 
Examined Microscopically, Arch Ophth 20.1013-1035 
(Dec) 1938 

25 Verhoeff, F H Brawny Scleritis, Ophthalmo- 
scope 11 2-10, 1913 


tioned that in 1 of his cases the patient had 
consulted him because she had been told that 
her eye was sarcomatous On careful inspec- 
tion of the defect, the clearcut appearance of 
senile hyaline scleral plaques does not suggest 
a disintegrating eruption from beneath The 
slate gray color of the plaque, moreover, has 
nothing whatever to do with pigmentation 

REPORT OF CASES 

Case 1 — Mrs W C , aged 81, wEo was first seen 
on July 22, 1944, complained of blurred vision Vision 
in the right eye had been poor since an attack of iritis 
and ulcers, fifteen years before Vision in the left eye 
was satisfactory The patient was able to read news- 
print without a magnifying glass There were no known 
chronic ailments Corrected vision was 20/70 — 2 in 
the right eye and 20/40-}-2 in the left eye An imma- 
ture senile cortical cataract \vas present in the right eye 
and another, less advanced, in the left eyfe The right 
fundus was blurred, arteriosclerotic changes with ac- 
companying retinopathy were noted in the left eye 
Examination with the slit lamp revealed evidence of 
old anterior uveitis in the right eye Intraocular ten- 
sion was 22 mm in the right eye and 25 ifith in the 
left eye (SchiizJtz) 

On the mesial aspect of each eye, slate gray plaques 
were noted They were situated about 3 mm from 
the limbus and about 1 S to 2 mm anterior to the 
insertion of the internal rectus muscle Their average 
width was 2 mm and their length 5 to 6 mm (fig 1 
A and B) 

On the temporal aspect of each eye was seen a 
somewhat rounded, slate gray patch, situated between 
the insertion of the external rectus muscle and the 
limbus (fig 1 C and D) 

While the patient and her daughter were both aware 
of these spots, they were unable to state when they 
had first noticed them The oculist who had attended 
the patient for many years had observed the dark 
areas on the sclera but was also unable to state when 
he had first noticed them 

There was no disturbance of the overlying conjunc- 
tiva On transillumination of the globe, the areas 
appeared as relatively clear, translucent windows The 
several tortuous conjunctival vessels seen in each eye 
were in keeping with the age and vasosclerotic state 
of the patient 

The patches were not elevated but were somewhat 
depressed The edges were more sharply defined along 
the corneal border When they were viewed with 
oblique illumination and a loupe or a slit lamp and corneal 
microscope, it was clearly evident that the spots were 
not pigmented but were the result of thinning of the 
sclera itself Beneath the glassy patches the uveal 
pigment of tlie ciliary body was visible 

Case 2 — Mr W G , aged 78, was first seen on 
Oct 10, 1944 His poor vision in both eyes was due 
to chronic glaucoma of long standing Visual acuity 
was 20/80 in the right e>e and 20/200 in the left e 3 'e 
The visual fields of both eyes were constricted, to 
within 10 degrees of fixation except for a narrow 
projection below^ to the 25 degree isopter The ten- 
sion in each eye averaged 19 to 25 mm (Schijitz) 
The patient was using 1 per cent pilocarpine nitrate 
three times a dav He had no chronic ailment and 
had ahvajs been exceptionallv v\ell 
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Fig 2 — Case 3 A, patient looking to left , B, patient looking to right Case 4 C, mesial aspect of right 
eye, D, mesial aspect of left eye 
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Slate gray plaques were noted on both the mesial 
and the temporal aspect of each eye, they were most 
marked on the temporal aspect of the left eye and 
least marked on the nasal side of the right eye 

Case 3 — Mrs F M , aged 72, was first seen on 
Nov 6, 1944 She complained of dryness and stick- 
ing of the lids, especially on retiring and on awaken- 
ing in the morning She had had an attack of 
arthritis m her left shoulder thirty years previously 
and a nasal operation and cholecystectomy in recent 
years The refractive error was hyperopic astigma- 
tism and presbyopia Corrected vision was 20/20 in 
each eye 

When the patient’s attention was called to the pres- 
ence of the slate gray patches on both her eyes, she 
said that she had been aware of them for many years 
The plaques were rectangular and were situated an- 
terior to the insertions of the internal and external 
rectus muscles of each eye The plaque on the lateral 
aspect of the right eye was 1 75 mm wide and 4 mm 
long, and the plaque on the mesial aspect measured 
approximately 2 by 3 5 mm The plaque on the mesial 
aspect of the left eye measured 2 5 by 5 mm , and that 
on the lateral aspect, 1 by 3 mm (figs 1 E, F, G and 
H and 2 A and B) 

The tendons of both external rectus muscles, and their 
insertions as well, were clearly visible through the 
conjunctvya The insertions ended in perpendicular 
lines close to the plaques The tendons and insertions 
of the internal rectus muscles could also be seen but 
were somewhat obscured by overlying conjunctival 
vessels 

Case 4 — ^Mrs M A , aged 88, was first seen on 
Nov 22, 1944 She complained of failing vision m 
both eyes for thirty-five years For several years she 
had been using a magnifying glass for reading and 
had been seeing halos around lights Her vision had 
seemed worse and the halos more pronounced during 
the past week She was found to have moderate 
hypertension and auricular fibrillation She had been 
troubled with arthritis of the left knee for the past 
ten years 

Visual acuity was 20/400 in each eye and was not 
improved with glasses The patient had an immature 
senile nuclear cataract and senile macular degeneration 
in each eye The intraocular tension was 21 mm m 
the right eye and 19 mm in the left eye (Schi^tz) 

A slate gray plaque was noted on the mesial aspect 
of each eye (figs 1 I and J and 2 C and D) Each 
plaque was situated about 3 mm from the limbus and 
anterior to the insertion of the internal rectus muscle 
The patient was not aware of their presence 


Case 5 — Mrs E F , aged 72, was first seen on 
Dec 6, 1944 She complained of failing vision in both 
eyes She had a high degree of myopia and had worn 
glasses since 11 years of age She had been aware 
of spots on the inner side of each eye for several 
years Her general health was good 

Corrected vision was 20/25 — 2 in the right eye and 
20/200 in the left eye Myopic choroiditis was present 
in both eyes 

Slate gray plaques were noted on both the mesial 
and the temporal aspect of each eye The plaque on 
the mesial aspect of the right eye measured approxi- 
mately 1 5 by 4 mm Only a rounded patch was 
noted on the mesial aspect of the left eye It was 
situated opposite the lower end of the insertion of the 
left internal rectus muscle 

Rounded patches were faintly visible on the temporal 
aspect of each eye, opposite the insertion of the ex- 
ternal rectus muscle The fibers of the external rectus 
muscles could be faintly seen through the conjunctiva, 
as could their insertions, which ended in a perpendic- 
ular line close to the spots 

SUMMARY AND CONCLUSIONS 

A review of the literature concerning the 
clinical entity which I term “senile hyaline scleral 
plaques” is presented In addition to the cases 
reviewed from the literature, I report 5 cases of 
my own 

It IS my belief that this interesting condition of 
the sclera would be found more frequently if oph- 
thalmologists were on the alert for such a defect 
during their routine clinical examinations 
Patients are frequently not aware of the pres- 
ence of the plaques 

The terms “bilateral mesial superficial 'defi- 
ciency’ of the sclera (scleral plaques)” 
(Graves "scleral plaques” (Culler^”) and 
“hyaline scleral plaques” (Boshoff ”^) all fail 
to indicate one important feature of the disease 
Since advanced age is probably the most im- 
portant predisposing factor in the disease, it is 
my opinion that the term “senile hyaline scleral 
plaques” describes the disease more completely 
and accurately 

58 East Washington Street 
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A diiect blow on the e5^e will sometimes cause 
a detachment of the root of the ins from its 
ciliary insertion — ^traumatic iridodialysis When 
the separation is small, it is of no concern either 
from a visual or a cosmetic viewpoint Frequent 
instillations of atropine and protection from light 
by dark glasses or a bandage ma)'' result m a 
reattachment, according to some authors How- 
ever, when the separation is large, it may cause 
monocular diplopia, owing to a double pupil 
But of even graver concern in some cases is the 
unsightly cosmetic effect produced by the dis- 
tortion of the normal contour of the ins and 
pupil When the victim of the accident is a little 
girl, as in the following case, one has a strong 
desire to do something to correct the deformity 

REPORT OF CASE 

A girl aged 6 was struck in the left eye with a BB 
shot while playing in the street She was admitted 
to the Mount Sinai Hospital on April 28, 1943, soon 
after the accident The eye was intensely injected, and 
the anterior chambei was filled with blood The tem- 
poral base of the ins, from 1 to 6 o’clock, was torn 
away from its ciliary attachment, forming a large sepa- 
ration, about 5 mm wide in the horizontal meridian 
The pupil was distorted and drawn nasally and upw ard 
The fundus could not be seen because of the hemor- 
rhage in the anterior chamber In treatment atropine, 
an antiseptic collynum and sterile dressings were 
used As the hyphemia gradually cleared, a fairlj 
good Mew of the fundus could be obtained through the 
pupil, but not through the dialysis Apparently, the 
rupture caused a separation of the stroma of the ins 
from its underlying pigment layer The pigment layer 
thus prevented a view of the fundus through the dial- 
ysis Later tlie lens also became opaque, forming a 
traumatic cataract (fig A) 

The following ingenious operation, with its gratify- 
ing result, was devised by Jameson and has been de- 
scribed by Wiener and Ahisi Jameson’s original 
article, with a report of 4 cases, was published in 
1909 in the Archev'es of Ophthalmology - The tech- 
nic, which we closely adhered to, is as follow’S 

A small, cun'ed e>e needle, tlireaded Yvith fine silk 
(we used 000000), is introduced in the sclera 2 or 3 

Read before the Section on Ophthalmologj" of the 
College of Physicians, Philadelphia, klarch IS, 1945 

1 Wiener, M , and AIvis, B Y Surgery of the 
Eje, Philadelphia, W B Saunders Company, 1939 

2 Jameson, P C Reattachment in Indodialjsis 
A Afethod Which Does Not Incarceiate the Ins, Arch' 
Ophth 38 391, 1909 


mm behind the limbus above the hori/ontal line, passed 
into the anterior chamber, transfixing the base of the 
torn ins, and passed out through the cornea The 
needle is then removed A similar suture is then passed 
below the horizontal line An incision is then made 
in tlie limbus wuth a narrow keratome betw'een the 
points of entrance of the two needles in the sclera 
Through this opening a small, blunt ins hook is intro 
duced, the hook engages that part of the thread be 
tw'een the ins and the cornea, pulling the end of the 
thread out of the cornea, back into the anterior chain- 


A - , , I C 



A, diagram showing appearance of the eye before 
operation, B, drawing from Jameson,- illustrating tech- 
nic of operation, and C, diagram shownng appearance 
after operation 

ber and through the wound out of the eye The 
threads are then tied, gently bringing the torn base of 
the ins back to the sclerocorneal junction (fig B) 
This operation was performed on Oct 10, 1943, about 
SIX months alter the injury Atropine w'as instilled 
and the eye bandaged The postoperative course was 
uneventful The eye was redressed on the second day 
and atropine instilled daily thereafter The sutures 
w'^ere removed on the eighth day, and the child was 
discharged two davs later Subsequentlj (about three 



BARLOW-WEINER— TRAUMATIC IRIDODIALYSIS 


293 


months later), on Jan 13, 1944, the traumatic cataract 
was removed by a discission and, again, on June 29, 
by a capsulotomy The result was a clear, fairly round 
pupil (fig C) A small, very fine chink between 
the points of entrance of the two needles is visible on 
close inspection The corneal needle punctures were 
invisible after several months but are distinguishable 
with the slit lamp An approximate correction with 
a 12 D lens gave 20/70 vision When the child is 
older and more cooperative, a careful refraction will 
probably give better results, since the fundus appears 
to have escaped serious damage V ision in the right eye 
was 20/20 

COMMENT 

Reports in the literature on the surgical treat- 
ment of traumatic indodialysis are not numerous 
Most of the operators have used the method of 
incarceration of the iiis, eithei by pulling the 
base of the iris into the linibal incision or by 
suturing with one or more sutures a few of the 
ms fibeis to the scleral junction immediately 
behind the cornea Bulson ^ reported 3 cases in 
which the method of incarceration of the ins was 
used, and Goldfeder ^ reported 2 cases in which 
the same method was employed, with successful 
1 esults Key ^ reported 4 cases in which opera- 
tion was successfully pei formed by the suture 
method Spaeth ® describes a similar operation, 
also based on the principle of incarceration of the 
ins, whcih he prefers to do under a conjunc- 
iival flap in order to prevent infection from 
the exposed sutures Howevei, if the opera- 
tion IS done under aseptic conditions and with 
a steiile cultuie, the danger of infection should 
be no greater than in any other intraoculai 
operation in which sutures aie used — cataiact 
extinction, for example Wheeler'^ looked with 
disfavor on the method of incarcei ation of the 
ins, which, he said, “drags the ins into the 
limbus wound in such a way as to foim 
an ins piolapse” Neither did he approve of 
sutuies, on the general giound that “sutuies 
^ should not be passed through eye structuies 
unnecessanl} ” He maintained that “an attach- 
ment can be easily and permanently secured by 
simply can 3 mg a tiii)'- shred of tissue from the 
torn edge of the iiis leiy^ slightly into the limbus 
u ound ” 

3 Bulson, A E, Jr Correction of Indodialysis 
by Operation, Am J Ophth 3 357, 1920 

4 Goldfeder, A E Ueber die operative Behand- 
lung der Indodialvse, Klin l^Ionatsbl f Augenh 89 
229, 1932 

5 Key, B W Indodialjsis as a Clinical EntiU, 
Am J Ophth 17 301, 1934 

6 Spaeth, E B Principles and Practice of Oph- 
thalmic Surgerv, cd 3, Philadelphia, Lea & Febiger, 
1944 

7 Wheeler, J lil Principles of iModern Surgerv 
in Ophthalmologv , ^m J Ophth 17 683, 1934 


The Jameson operation does not incarcei ate 
the ins between the lips of the wound but brings 
the torn surface m contact with a freshened sur- 
face, within the anterior chamber Reattachment 
takes place by agglutination through a plastic 
exudate thrown out from the ins at the point of 
contact 

We have had no previous experience with the 
surgical treatment of traumatic indodialysis, and 
we do not presume to judge the merits of this or 
of other methods In this particular case we 
were fortunate to obtain the desiied result with 
the method described, and of course we are 
pleased At the time of writing, about a year 
and a half after the operation, there are no signs 
01 symptoms of any late complications, and the 
Ills IS still intact The right eye has remained 
normal throughout 

In conclusion, we wish to state that we aie 
keenly conscious of the fact that this operation, 
like any other intraocular procedure, is not with- 
out its potential risks and should not be under- 
taken too lightly One of the possible danagers 
IS injury of the lens (when the lens is clear) 
during the operation, thus producing a trau- 
matic cataract Secondary glaucoma as a possi- 
ble late complication is mentioned by some 
authors However, as far as we know, no case 
of secondaiy glaucoma following the surgical 
correction of tiaumatic indodialysis has evei 
been lepoited The operation should not be per- 
formed when the dialysis is small or when the 
defect IS concealed by the lids However, when 
the defect is laige and the cosmetic effect is such 
that It can be a source of real embai rassment, 
the opei ation, we believe, is justified 

SUMMARY 

A case of extensive tiaumatic indodialysis in 
a 6 yeai old girl, successfully coirected by the 
Jameson operation, is leported 

The technic of the opei ation, vith illustiative 
drawings, is described in detail 

The child has been under obseivation foi about 
a )^ear and a half since the operation, and dui- 
ing all that tune there have been no signs oi 
symptoms of any late complications 

DISCUSSION 

Dr Warren S Reese, Philadelphia It 
might be possible to avoid a keratome incision 
by using a self-threading needle and two sutures, 
one of which is passed between the two strands 
of the first suture just beyond its exit from 
the ins The needles could be removed after 
perfoi ation of the cornea The suture could 
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then be pulled back into the antenoi chamber, 
one acting as a plug and preventing the other 
from slipping back through the ins 

Dr James S Shipman, Philadelphia In 
leading the technic of this operation, I could not 
understand why the cornea would not be badly 
scarred in cases of iridodialysis sufficiently large 
to justify this operation 

Certainly infection is also a danger, since the 
needles and sutuies pass out through the cornea. 


and the free sutuie has again to be pulled back 
into the anterior chamber My experience with 
suturing the cornea has been that one is more 
likely to get sloughing, with infection about the 
sutures, than when suturing the sclera 

I do not feel that the conjunctival flap is 
necessary On the other hand, one is probably 
better off without a conjunctival flap, which is 
likely to dam up the secretions and give rise to 
more slough about the sutures 



TESTS FOR DETECTION AND ANALYSIS OF COLOR BLINDNESS 

I AN EVALUATION OF THE ISHIHARA TEST 
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M CATHERINE RITTLER, BA 

NEW YORK 


Because of then gieat convenience and appar- 
ent simplicity of administration, polychromatic 
charts for the detection of defective color vision 
have been widely used in military and industrial 
fields for many years Much dissatisfaction has 
been reported, and both the statistics of the Civil 
Aeronautics Administration and the results ob- 
tained by the Color Blindness Committee (Army 
Air Forces, U^mted States Navy, .Civil Aero- 
nautics Administration and Inter-Society Color 
Council) indicate that, as they are used at pres- 
ent, polychromatic test plates are only about 50 
per cent effective m screening out persons with 
defective color vision by the criterion of the test 
itself 

In an endeavor to discovei the reason foi this 
failure, extensive investigations have been under- 
taken at the Knapp Memorial Laboi atones util- 
izing a large battery of tests on all types of sub- 
jects, ranging from persons with normal to those 
with extremely defective coloi vision Our i esults 
indicate that while defects in the tests themselves 
account for part of the discrepancies, other im- 
portant sources of eiror have aiisen, namely 
(1) disregard of the ciitical importance of illu- 
mination, (2) careless and inefficient adminis- 
tration, (3) incompetent and invalid interpre- 
tation of results , (4) misapplication of the test 
to fields for which they were not intended, or the 
expectation of moie from the tests than they 
weie capable of or designed foi, yielding 

One of us (L H H ) has for years insisted 
on the ciitical importance of the illumination used 
foi viewing mateiials seen by reflected light, 
claiming that as the}'- are at present administered 
polychromatic tests have become as much tests of 
the lighting system used as they are tests of the 
subject’s coloi discriminatory ability 

Likewise, he has asseited that results obtained 
fiom pol} chromatic test plates, with their low 
values and chromas and large patterns yielding 

From the Kmpp Memorial Laboratories, Institute of 

Ophthalmology 


dim and extensive retinal images, must with great 
caution be applied to situations requiring the 
recognition of luminous objects which yield small 
but bright retinal images In the absence of time 
and facilities for carrying out complete colori- 
metric investigations, at least two types of tests 
should be given a subject before a complete diag- 
nosis is made one type using reflected light 
(polychromatic plates, matching chips, 100-hue 
test or dichotomy test) , the other using luminous 
signals (anomaloscope, spectroscope, lantern or 
threshold test) 

This leport summarizes a critical evaluation of 
the Ishihara test plates taken as a representative 
type of polychromatic plates used for the detec- 
tion and classification of observers with defective 
color vision (The effect of quality of illumi- 
nation on the results will be reported separately ) 
With minor changes, tins evaluation can be ap- 
plied to other plates of the same type (Stilling’s, 
Rabkin’s and the recent American Optical Com- 
pany’s issue of selected plates for the use of the 
armed services) All have particular merits and 
defects, and even in different editions of the same 
test theie are to be noted marked, and sometimes 
critical, variations due to changes in printing 
inks, printing papers, printing processes and age 
The use of linseed oil bases for inks is hardly 
conducive to permanence of printed colors 

“Pseudo-isochromatic” means apparently or 
falsely equal colors , that is, the colors are trickily 
chosen to fall within the color diagram zones 
nheie the defective observers are most likely to 
be trapped Since the apparent color of any 
object can be changed by modifying the light 
used to view it, all these plates must be viewed 
under special external conditions The Ishihara 
plates are not particularly critical, and this is one 
of their defects Such plates can be made very 
critical, but in so doing the effect of the illuminant 
IS enhanced 

The Ishihara Test for Colour-Blindness was 
devised by Dr Shinobu Ishihara, professor of 
ophthalmolog}', medical department, Imperial 
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University of Tokyo, and was first desciibed by 
him in 1917 , when he was instructor at the mili- 
tary Medical Academy in Tokyo ^ Since that 
time the test has run through eight or more 
Japanese editions, in the course of which some 
changes have been made in the colors used and 
in the number of plates in the series, although 
the basic principles have remained unaltered 
The first edition (1917) we have been able to 
inspect through the courtesy of Dr Arnold 
Knapp, professo’r emeritus of ophthalmolog)^ 
Columbia University College of Physicians and 
Surgeons, New York, who has in his hbrar}'^ a 
complimentary copy of this little Icnown edition 
In this edition the introduction is less complete 
than in the later editions , the red-purple pigment 
is bluer than was used later, and plates 8 and 9 
consist of an entirely different color combination 
These plates as fiist published showed the digits 
composed of small blue-green disks on a back- 
ground of small yellow and violet disks In all 
later editions the digits are composed of green 
disks and the background of yellow and red-pui- 
ple disks The second edition was copyrighted in 
1920,^ and later editions, through the sixth, are 
close copies of this A third edition was published 
in 1922 and a fourth in 1924 These were dis- 
tributed in this countr}’’ by E B Meyrowitz, Inc , 
of New Yoik The first publication on the use 
of the Ishihara test in this country was in 1924, 
by Clark,® who gave us the information that the 
original plates were destroyed in the Japanese 
earthquake of 1923 A fifth edition appeared in 
1925, at which tune C H Stoeltmg Co , of 
Chicago, was made the sole distributing agent in 
the United States, and a sixth edition in 1932 
These two editions became widely known and 
used in this countiy Like ‘the earlier editions, 
they consist of 16 plates the fiist plate foi demon- 
stiation and the detection of color malingering 
the 12 succeeding plates for the detection of con- 
genital color blindness of the led-gieen type and 
of monochromasy in literates and the last 3 
plates for the detection of this defect in illitei- 
ates A seventh edition appeared m 1936, an 
eighth in 1939 and a ninth in 1940 ^ These thiee 

1 Ishihara, S Tests for Colour-Blindness, Han- 
daya, Tokyo, Kongo Harukicho, 1917 

2 Dr Janet Howell Clark, professor of biophj sics and 
dean of women of the University of Rochester, and 
Dr Anna M Baetjer, associate in physiological h}'giene, 
School of Hygiene and Public Health, Johns Hopkins 
University, gave us access to this edition The book is 
a comphmentarj'- copy belonging to the late Dr W H 
Howell, former professor of physiology and director 
of the School of Hygiene and Public Health, Johns 
Hopkins University 

3 Clark, J H The Ishihara Test for Color Blind- 
ness Am J Physiol Optics 5 269-276 (July) 1924 


editions contain 32 plates, the original 16 and 16 
new plates of the same type but carrying differ- 
ent patterns There are also some change in 
the pigments and a more liberal use of the two 
digit plate The ninth edition was reprinted in 
London in 1943 

The fifth, seventh and ninth (British reprint) 
were the only editions available to us for experi- 
mental work and were, therefore, the ones used 
m the present study, and in a study to be reported 
separatel}'^, for a comparison of their value in 
detecting and analyzing deficiency in color vision 

In the words of the author of the test series 

this senes of plates is intended to discover quickly 
and accurately congenital colour-blindness, the most 
common form of colour-blindness Congenital 

colour-blindness is of two kinds, total colour-blindness 
and red-green blindness, and these have each two forms , " 
complete and incomplete Incomplete total colour- 
blindness IS the result of deficiency in the red-green sense 
and an accompanying weakness of the blue-yellow sense s 

Ishihara furthei classifies red-green blindness 
into red blindness (the type called by von Kries 
protanopia) and gieen blindness (called by 
von lories ® deuteranopia) Ishihara designates 
led blindness and green blindness also as com- 
plete and incomplete but does not describe what 
he means by this designation He makes no 
claim to detecting the degree or extent of the 
color defect , i e , a qualitative but not a quanti- 
tative evaluation is indicated However, no 
ciitical score is given to indicate the dividing line 
between poor but normal color vision and defec- 
tive col 01 vision 

In constructing his test plates, Ishihara was 
obviously influenced by Stilhng’s Pseudo-Iso- 
chiomatic Plates for Testing the Color Sense, 
but no plates are a direct copy and certain inno- 
\ations are made 

The plates intended for testing coloi -blind 
literates consist of six senes, 2 plates of each 
series m the fifth edition and 4 of each series 
in the seventh and ninth editions 

In senes 1, which might be called a “transfor- 
mation pattern” senes, a digit composed in gen- 
eral of blue -1 ed and yellow-ied disks, varying 
from 1 to 5 mm in diametei , is seen by the sub- 
ject with normal color vision on a background 
composed of yellow-green and blue-gieen disks of 
these sizes, the disks of both digit and background 
yg^j-ymg as to cliroiTia and ralue For the subject 
with defective red-green vision, the yellow-green 

4 Mr R Koller, of C H Stoeltmg Co, Chicago, 
gave us access to the sixth, eighth and ninth (Japanese) 
editions 

5 Ishihara,! ed S, Tokyo, Kanehara, 1925 

6 von Kries, J Ueber Farbensysteme, Ztschr f 
Ps\chol u Physiol d Sinnesorgane 13 241-324, 1897 
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disks of the background and the } ellow-red disks 
of the digit are indistinguishable, and a pattern is 
formed of the blue-red and blue-green disks which 
appear to him as a bluish digit on a yellowish 
background The pattern is thus transformed 
for the subject with defective color vision into a 
different digit from that seen by the subject with 
normal color vision , e g , from an 8 to a 3 
This series, as presented in the fifth edition, traps 
deuteranopes only 

Series 2 also is a transformation series, but 
with the colors of background and pattern re- 
versed, that is, blue-green and yellow-green disks 
form the digit on a background of yellow-red and 
blue-red disks As m series 1, the subject 
with defective coloi vision sees a bluish digit on 
a yellowish background All subjects with de- 
fective color vision fail this series when tested 
with the fifth and seventh editions 

Senes 3 and 4 are of the “vanishingf digit” 
type, used by Stilling In senes 3 the digit is 
formed of yellow-red disks on a background of 
yellow-green and blue, and in series 4, of blue- 
green disks on a background of blue-red and 
yellow These digits are plain to subjects with 
normal color vision but are rarely seen by sub- 
jects with defective color vision unless the defect 
IS slight This series fails to trap many deuter- 
anomalous subjects and observers with low color 
discrimination 

Series 5 contains a “hidden digit,” which sup- 
posedly IS seen only by persons with defective 
color vision but is too often quite visible to sub- 
jects with normal color vision as well The 
series has little diagnostic value 

Senes 6 consists of two digits (e g , 26) , one 
111 red and one in red-purple disks on a back- 
giound of gray disks of different brightness 
Piotanopes, whose neutral region is in the red, 
are supposed to see only the red-purple digit 
(the 6), and deuteranopes, whose neutral region 
IS in the red-purple, only the red digit (the 2) 
This series helps to differentiate dichromasy from 
tiichromasy and is adequate to classify only 
deuteranopes as to tj pe of defect 

The remaining plates are foi testing illiterates, 
who are instructed to follow “with their eye” a 
\\ Hiding line between tiio terminal x’s In some 
of the plates this is an easy task for subjects 
with normal color vision but is difficult for sub- 
jects with defectne coloi MSion , in others the 
path is readily visible to subjects vith defective 
color vision but is not plain to persons with nor- 
mal coloi vision These plates are difficult to 
administer and score, and since only literates 
were included among the subjects used in the 
pre'^ent stud} . the\ w ill not be considered further 


EVALUATION OF THE FIFTH EDITION OF THE 
ISHIHARA TEST AS A IMEANS OF DETECTING 
AND CLASSIFYING DEFECTIVE COLOR VISION 

The Ishihara test (fifth edition) was included 
as one test in a battery used in the Knapp Me- 
morial Laboratories to study the persons with 
defective color vision referred to the laboratories 
These subjects were not selected on the basis of 
any statistical survey They included patients re- 
ferred to us by ophthalmologists, men wdio had 
been rejected by the armed forces on the basis 
of defect in color vision and subjects obtained 
from some of the New York city high schools, 
from the Vanderbilt Clinic and from other 
sources The battery included the following tests, 
which have been described in the literature 
Ishihara Tests for Colour-Blindness (fifth 
edition) ^ 

Rabkin Polychromatic Plates for Testing 
Colour Vision (second edition) ’’ 

Pseudo-Isochromatic Plates for Testing Coloi 
Perception, engraved and printed by Beck En- 
graving Co , Inc , and published and distributed 
by the American Optical Company ® 
Farnsworth-Munsell 100-Hue Test® 
Farnsworth Dichotomous Test® 

Inter-Society Color Council Single Judgment 
Test for Red-Green Discrimination 
Nagel’s anomaloscope 

Several additional tests were used which have 
not as yet been described m print, notably a 
series of polychromatic plates and a new form 
of anomaloscope devised in this laboratory The 
results of the entire battery of tests aided in 
the classification of the type and extent of the 
defects in color vision Our data thus permit us 
to evaluate each of the aforementioned tests as 
a diagnostic or screening medium and as a 
medium for the differential classification of the 
type and extent of the defect The present 

7 Rabkin, E Polychromatic Plates for Testing 
Colour Vision, ed 2, Kharkov, State Medical Publish- 
ing House of the USSR, 1939 

8 American Optical Company Pseudo-Isochromatic 
Plates for Testing Color Perception, Philadelphia and 
New York, Beck Engraving Co , 1940 

9 Farnsworth, D Farnsw'orth-^Munsell 100-Hue 
and Dichotomous Tests, J Optic Soc Amenca 33*568- 
578 (Oct) 1943 

10 Hardy, L H Single Tudgment Test for Red- 
Green Discrimination, J Optic Soc America 33.512- 
514 (Sept) 1943 

11 Nagel, W A Zw’ci Apparate fur die augen- 
arzthche Funktionsprufung Adaptometcr und klemcs 
Spcktralphotometer (Anomaloskop), Ztschr f Augenh 
17 201-222, 1907 

12 A test for color blindness nn> be a simple diag- 
nostic or screening medium in which case the purpose 

(Pooh etc cortu ucd oi ics-t pane) 



298 


ARCHIVES OF OPHTHALMOLOGY 


paper, however, \\ ill be confined to the \\ ork with 
the Ishihara test, mention being made of the 
battery of tests because of its use m the classifica- 
tion of the subjects as to type and extent of 
defect Because this battery of tests was so 
comprehensive, it is understandable why we 
chose for inclusion the fifth edition of the Ishi- 
hara test, consisting of 16 plates, rather than one 
of the longer editions The comparison of re- 
sults given by the various editions at our dis- 
posal was made on a smallei group of subjects, 
including some wnth each type of defective coloi 
vision This work is reported separately 

The entire battery of tests was given to 106 
subjects 23 deuteranomalous and 12 protan- 
omalous subjects (anomalous trichromats) , 15 
deuteranopes and 17 protanopes (dichromats) , 
7 persons showing generally low color discrimi- 
nation sufficient to amount to a defect in coloi 
vision, and 32 persons wdio showed low' coloi 
discrimination to a lesser degree wdnch would 
not be sufficient to amount, m all probabilit)', to 
a real defect m color vision This last group we 
have classified as “low' normal ” This classifica- 
tion of subjects follows the scheme outlined by 

is merely to screen out the subjects with defective color 
vision from those with normal color vision, or it may 
be a differential classifying medium, in which case it is 
designed to determine both the type and the extent of the 
defect It IS our belief that the ideal tests for coloi 
blindness should serve both functions 1 For some 
purposes the simple screening test is adequate, and its 
simplicity of operation and interpretation is an advan- 
tage 2 For such purposes as industrial employment, 
vocational guidance and other means of adapting the 
environment of the person with defective color vision so 
that it may best serve his practical and esthetic needs. 
It is important to know how much defect is present and 
how color stimuli appear to him There are many 
vocations, such as automotive wiring, which are open 
to anomalous trichromats but which cannot be handled 
by dichromats Even in this field distinctions must be 
made For example, the anomalous tnchromat who can 
distinguish the difference in color between new-coded 
wires viewed under good illumination is able to work 
on new motors , but he cannot distinguish this difference 
under flashlight illumination or when the wires have 
become soiled by use and is, therefore, unable to do 
repair work on the motors It is often necessary, also 
to know the type of defect and W'hether or not there is 
distortion of the brightness value of color stimuli It 
would seem that a deuteranope, who has little, if any, 
distortion of the brightness aspect of the colors, would 
be useful in certain types of heterochromatic photom- 
etry, while the protanope, who sees the long wave end 
of the spectrum as darker and the short wave end as 
lighter than normal, could not do this work Again, a 
deuteranope is less likelj to distinguish between the 
customary red, green and amber traffic signals than the 
protanope, who sees the green signal as bright and the 
red one as dim On the other hand, the protanope may 
find it difficult to see a red traffic signal during night 
driving 


two of US (L H H and G R ) For the 
classifying of anomalous tnchromasy particular 
reliance had to be placed on the results with the 
anomaloscope, our special polychromatic plates 
and the Farnsworth Dichotomous Test, for the 
classifying of low color discrimination and low 
normal color vision on these tests and, in addi- 
tion, on the Farnsworth-Munsell 100-Hue Test 

For all work with pigment test material a 
close approximation to I C I Illummant C was 
used (Illummant C approximates a color tem- 

13 Hardy, L H , and Rand, G Recent Develop- 
ments in Color Vision Testing, Graduate Lecture, 
American Academy of Ophthalmology Outlines of In- 
structional Courses, Continuous Course No 6 and 7, 
1944 Hardy, L H , Rand, G , and Rittler, M C ’ 
Color Vision and Recent Developments in Color Vision^ 
Testing, Arch Ophth , to be published 

14 To persons not familiar with the classic termi- 
nology of color blindness and those to whom our article 

IS not available, the following simple explanation of 
terms may be of value 

In the Young-Helmholtz theory there are three factors 
in the color vision process (1) the red primary, proto, 
or first, process, (2) the green primary, deutero, or 
second, process, and (3) the blue primal v, trito, or third, 
process Hence one would expect to find three types 
of color vision (1) trichromatic, in which all three 
processes function, (2) dichromatic, in which only tivo 
processes function, and (3) monochromatic, in which 
there is only one differentiated physiologic process 
Trichromatic color vision means tliat all three processes 
are functioning, but since one or more of the processes 
may function aberrantly, there will be as a result three 
types of trichromatic color vision (1) normal, (2) 
anomalous, in which one or more of the processes is 
weak, and (3) low discrimination, in which apparenth 
all processes are weak Anomalous tnchromasy is 
designated according to the process which is weak as 
(1) protanomaly, or predominantly red weak, (2) 
deuteranomaly, or predominantly green weak, and 
(3) tritanomaly, or predominantly blue-yellow weak 
Dichromatic color vision means that only two of the 
processes are functioning and hence is similarly divided 
into three tj'pes (1) protanopia, formerly called red 
blindness, (2) deuteranopia, formerly called green 
blindness, and (3) tritanopia, formerly called blue- 
jellow blindness As a mnemonic, we nught point 
out the recurrent triad There are three kinds of 
abnormal color vision (1) anomalous tnchromasi 
(three types — protanomaly, deuteranomaly and trita- 
nomaly) , (2) dichromasy (also three types — prota- 
nopia, deuteranopia and tritanopia), and (3) mono- 
chromasy Protanopia exhibits a shortened red end 
of the spectrum, a neutral area at about 493 milli- 
microns (in the blue-green), a second neutral band in 
the red (at 493 c) and a brightness peak, which is 
shifted toward the violet Deuteranopia shows a 
neutral region in the green (at about 497 millimicrons), 
a second neutral band in the red-purple (at 497 c) and 
no shift in the luminosity peak Tritanopia shows a 
shortened blue end of the spectrum and a neutral band 
in the vellow-green The luminosity peak is not shifted 
These types, as well as corresponding anomalous trichro- 
matic tj pes, are best detected and classified by anomalo- 
scopic tests 
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perature of 6750° IC and repiesenls average 
overcast skylight oi average daylight ) This was 
obtained from the combination of a 100 watt gas- 
filled tungsten filament lamp (color temperature 
^ 2848° K ) and a Macbeth daylight glass filter, 

the combination giving a color temperature of 
6700° K"® 

The illumination on the test mateiial was 
about 25 foot candles The testing distance in 
the case of polychromatic test plates was about 
30 inches (76 cm ) Responses should be im- 
mediate (-^ithin two seconds) Hesitant oi 
studied responses are viewed with suspicion 
The results for the Ishihaia test, fifth edi- 
tion, are summarized m tables 1 to 4 They will 
be discussed under three headings (1) analysis 
V of the individual plates , (2) significance of per- 
formance scoie on the entire test, (3) differential 
classification of deuteranopia and protanopia, 
deuteranomaly and protanomaly 


for the subjects with defective color vision as a 
group and for the subjects with low normal color 
vision as a group This comparison shows the 
value of each plate as a diagnostic or screening 
medium 

In this table it is seen that the plates of series 
2 are the only ones which were failed by all the 
subjects with defective coloi vision Plate 4 of 
this series was passed by all the subjects with 
normal color vision, and plate 5 by only 78 per 
cent of this group Plate 4 is therefore unique 
in that all the subjects with defective color vision 
fail it and all the subjects with normal color vision 
pass It Judged by our observers, then, this 
plate when propeil}^ administered furnishes an 
ideal screening or diagnostic test, used with 
Mazda light, as will be shown separately, its 
efficiency for detection of deuteranomalous sub- 
jects drops flora 100 to 43 per cent The le- 
maining plates are much less successful Foi 


Table 1 — Analysts of Individual Plaies m the Ishthata Test, Fifth Edition 


Type of Defective 
Color Vision 

Anomalous Tnchromasy 
Deuteranomaly 
Protanomaly 
I Dichromasy 

Deuteranopia 
Protanopia 
Low discrimination 
All types of defective color vision 
Low normal color vision 


Percentage of Subjects with Each Type Passing Individual Plates 

^ 

Senes Ho 

-- - - - - -- A - - - - — - - 

1 2 3 * 4 5 6 


Kumber Plate No Plate No Plate No Plato No Plate No Plate No 

nf -A ■ ^ — -A ^ JL 


ux 

Subjects 

r 

2 

— A 

3 

r 

4 

6 

r 
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A 

7 

t 

S 

\ 
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t 

10 

^ 

11 

t — 

12 

18 

23 

43 

43 

0 

0 

13 

22 

17 

39 

13 

0 

17 

80 

12 

(57 

67 

0 

0 

0 

0 

8 

8 

0 

0 

8 

17 

15 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

17 

53 

69 

0 

0 

0 

0 

0 

0 

24 

18 

0 

0 

7 

67 

71 

0 

0 

14 

57 

14 

43 

0 

0 

43 

86 

74 

42 

46 

0 

0 

5 

12 

8 

18 

9 

4 

11 

20 

32 

100 

100 

100 

78 

87 

100 

100 

94 

87 

84 

97 

97 


Analysis of the Individual Plates — In table 1 
IS shown for the subjects with each type of de- 
fective color vision and for the subjects with low 
normal color vision the percentages who pass the 
individual Ishihara plates, designated by both 
series numbei and plate number The first 
five horizontal rows of figures show these per- 
centages for each type of defective color vision 
and demonstrate the value of the individual 
plates for detecting each type The lower two 
rows present for comparison the peicentages 

15 The Macbeth Daylighting Companj has designed 
an excellent table lamp and book rest to provide con- 
venient, standard conditions for tests of the polychro- 
matic plate type The color temperature of the illumi- 
nation supplied IS 6800° K, the amount of illumination 
on the test material is about 40 foot candles , the illumi- 
nation IS even and falls on the test material at an angle 
of approximately 45 degrees, and the test material is 
supported so that it is viewed at an angle of 90 degrees 
The complete unit, which is called the Macbeth Easel 
Lamp, provides ideal lighting conditions for the admin- 
istration of color tests of this type It is supplied bi' 
the Macbeth Dayhghtmg Company, 227 West Seven- 
teenth Street, New York 


example, the plates of senes 3 serve to detect 
deuteranopes, protanopes and protanomalous 
subjects but not all deuteranomalous subjects or 
observers ivith low color discrimination , the 
plates of series 4 and 6 detect deuteranopes and 
protanopes but not all deuteranomalous and 
protanomalous observers or subjects with low 
discrimination , the plates of series 5 detect deu- 
teranopes and protanomalous subjects and ob- 
servers with low discrimination but not all deu- 
teranomalous subjects or protanopes The plates 
of series 1 are the least effective, except for 
deuteranopes They are particularly ineffective 
for protanopes and protanomalous subjects who 
tend to see the digit (which is composed of domi- 
nantly reddish disks) as a dark figure and the i 
background (which is composed of greenish j 
disks) as light For this reason more than 50 , 

per cent of protanopes and 67 pei cent of prota- | 
nomalous subjects pass these plates Protanopes 
pass the plates of senes 5, loo, ni a higher per- 
centage than would be expected , that is, they fail ' 
to see the “hidden digit ” It is because of their ’ 


300 


ARCHIVES OF OPHTHALMOLOGY 


success with the plates of senes 1 and 5 that 
protanopes achieve, on the average, a higher per- 
formance score on the entire test than deuteia- 
nopes and nearly the same score as protanomalous 
subjects (table 2) 

Significance of Peifoimance Scores on Eiihie 
Test — Table 2 shows the performance scores 
obtained on the entire Ishihara test In this table 
are given for each type of defective color vision 
and for low noimal vision (a) the average scoie 
achieved by each group, (b) the median, or 
middle, score for each group and (c) the range 


Table 2 — Significance of Perfoi niance Scoie ' 


Type of DefectiTC 

L'o of 

Average 

Median 

Range of 

Color Vision 

Subjects 

Score 

Score 

Scores 

Anomalous Trlchromasy 

Deuteranomalj 

23 

20 

17 

0- 68 

ProtanomaJy 

12 

IS 

17 

0 33 

Dichromasy 

Pi-Uternnopia 

15 

1 

0 

0- 8 

Protanopia 

17 

13 

17 

0- 33 

Low discrimination 

7 

31 

25 

8 68 

All types of defective color 

Vision 

74 

15 

13 

0 68 

Low normal color vision 

32 

94 

100 

75100 


» The performance score is the percentage of the 12 plates 
to Tvhich correct responses were given 


of scores, from lowest to highest, achieved by 
the subjects within each group A score of 100 
indicates that correct responses were given to 
all 12 plates, a score of 0, that no correct re- 
sponses were given, and scores between 0 and 
100 indicate the percentage of the 12 plates to 
which correct responses were given As in table 
1, the first five horizontal rows of figures give 
the data for the subjects with each type of de- 
fective color vision and the lower two rows, the 
data for the subjects with defective color vision 
as a group and for the subjects with low normal 
color vision as a group 

In table 2 it is seen that (a) the subjects with 
defective coloi vision as a group have an average 
performance scoie of 15 and the subjects with 
low normal vision a score of 94, (&) deuteran- 
omalous subjects have an average score of 20 and 
deuteranopes an average score of 1, and (c) 
pi otanomalous subjects ha^'^^e an average score 
of 17 and protanopes an average score of 15 
On the average, then, on the basis of the per- 
formance scores, the Ishihara test woul3 seem 
to separate persons with defective color Ausion 
fiom those with normal color vision and deu- 
teranomalous subjects from deuteranopes How- 
ever, for the purpose of screening or of classifi- 
cation, it is not the average scoie achieied by 
a group that is important but the score 
achieved by the individual subject This is 
shovn m the last column of table 2, m which 
tor each tj'pe of defective color vision is given 


the range of scores, from lowest to highest, 
achieved by the subjects having that type of 
defect This column shows clearly the overlap- 
ping of scores between the groups with the 
various types of defective color vision and thus 
demonstrates the impossibility of classifying 
the type of color defect on the basis of score 
alone There is, however, no overlapping of 
scores between the group of subjects with de- 
fective color vision taken as a whole and the 
group of subjects with low normal color vision, 
the lowest score of the latter group b'eing 75 and 
the highest score of the former being 58 In 
lound numbers, then, it would seem that a critical 
score of 60 might be accepted as the dividing line 
between the performance of subjects with defec- 
tive color vision and normal performance on the^ 
Ishihara test 

The overlapping of scores between groups with 
the various types of defective color vision is 
brought out still more clearly in table 3, which 
shows the distribution of performance scores 
for each type For representation in this table, 
the following classification of performance scores 
Avas made 0 (failure on all plates) , 8 to 17 
(passing 1 or 2 plates) , 25 to 42 (passing 3 to 


Table 3 — Dtsiitbuhon of Peifonnancc Scores on the 
Ishihara Test (Fifth Edition) 





Number of Plates Passed 



0 

12 

35 

0-8 

911 

12 

Type of Defective 
Color Vision 

No 

of 

Percentage of Each 

Group Achieving Scores oi 

jects 

0 

817 

25 42 

60 67 

76 92 

100 

Anomalous Trichromasy 
Deutcranomaly 

23 

30 

35 

22 

IS 

0 

0 

Protauomaly 

12 

25 

60 

25 

0 

0 

0 

Dichromasy 

Deutcranopia 

15 

93 

7 

0 

0 

0 

0 

Protenopia 

17 

18 

70 

0 

0 

0 

0 

Low discrimination 

7 

0 

29 

43 

29 

0 

0 

All types oi defective color 
\ision 

74 

30 

41 

14 

9 

0 

0 

Low normal color vision ♦ 

32 

'o 

0 

0 

0 

47 

JS 


* In this group, 53 per cent passed all 12 plates (score 100) 
22 per cent passed 11 plates (score 92) 22 per cent passed 
10 plates (score 83), and 3 per cent passed 9 plates (score 75) 


5 plates) , 50 to 67 (passing 6 to 8 plates) , 75 
to 92 (passing 9 to 11 plates), and 100 (passing 
all plates) The overlapping of scores between 
the groups with the various types of defective- 
color vision IS clearly shown in this table, and 
consetjuently the inability of the Ishihara tfest 
to yield a classification of either type or extent of 
defect on the basis of performance score 

The following points are brought out in tables 
2 and 3 

1 The scores of deuteranomalous and pro- 
tanomalous subjects and of observers with low 
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color discrimination have a wider range of scat- 
ter than those of deuteranopes and protanopes 
That IS, as seems probable, their defect may vary 
fiom a slight to an extreme anomaly oi low 
disci mimation, while dichromats having a defect 
m red-green vision would piesent a moie homo- 
geneous group, at least when studied by means 
of tests designed piimaiily to detect defects m 
led-gieen vision 

2 All pel sons with defective color vision of 
the led-gieen types, as ^^ell as peisons having low 
coloi discrimination amounting to a defect, are 
screened from the group having noimal and low 
normal coloi vision if 60 is taken as the ciitical 
score on the Ishihara test (fifth edition) In the 
group tested no subject with defective color 
vision achieved a score of more than 58, and no 
subject with low normal coloi vision had a score 
of less than 75 


adequate to separate subjects with defective 
color vision from those with normal color vision 
when the test is properly administered, but it 
is not adequate to make the equally important 
differential classification of type and extent of 
defect It remains to discuss the type of response 
to certain plates as a clue to this classification 
In the Ishihara test the plates of series 6 are 
the only ones designed for this purpose On these ; 

plates a double digit is piesented (26 on plate ! 

12 and 42 on plate 13) On each plate tlie left i 

hand digit is composed of led disks, the right 
hand digit of red-purple disks and the back- 5 

ground of gray disks According to Ishihara, I 

the subject with deuteranopic type of red-green j 

blindness will be able to read only the red digit, ; 

and the protanopic type, only the red-puiple 
digit Our data have been analyzed to determine j 
the effectiveness of these plates for making this 
diffeiential classification 1 


Table 4 — Analysis of Value of Plates 12 and 12 (Senes 6) as a Means of Differentiating Deufetanopia 

and Pi otanopia, and Deiiteimonialy and Protanomaly 


Type of Defective 
Color Vision 

Anomalous Trichromasy 
Deuteranomaly 
Protanomaly 

Dichromasy 

Deuteri-nopia 

Protanopia 


Percentage of Subjects Percentage of Subjects Percentage of Subjeets 

Correctly Classified by Incorrectly Classified by Not Classified by 

I — I I . — I I iiA ^1 I— — I— II , — - - — - II ■ ^ — - . — 


Number 

r 


^ 


^ ■ 1 . 

— 

^ 


r 


k 

, , 1 ^ 

of 

Plate 



Plate 




Plate 



Sub 

jects 


A 

^ Both 

Either 

Plate 

A 


^ ■Rnth 

Either 

Plato 



. ■Rn+h 

Either 

Plate 

12 

18 

Plates 

t — — 

12 

13 

Plates 

1 

12 

13 

Plates 

23 

C5 

65 

57 

74 

0 

0 

0 

0 

85 

35 

43 

26 

12 

50 

83 

60 

83 

8 

0 

0 

8 

42 

17 

60 

8 

15 

93 

93 

87 

ICO 

0 

0 

0 

0 

7 

7 

13 

0 

17 

41 

59 

29 

71 

6 

6 

6 

6 

53 

35 

65 

23 


3 No cleancut separation as to extent or type 
of defect can be based on performance scores 
While in general the dichromats had lower scores 
than the anomalous trichiomats, a majority of 
the latter group (65 per cent of deuteranomalous 
and 75 per cent of protanomalous subjects) had 
scores between 0 and 17, the range which includes 
100 per cent of the deuteranopes and 94 per cent 
of the protanopes tested Scores cannot, there- 
fore, be used to indicate either the extent or the 
type of the defect 

4 Of the deuteranopes tested, 93 per cent 
failed all the plates in the Ishihara test, of the 
protanopes, only 18 per cent failed them all 
The fifth edition of this test, then, "traps” deutei- 
anopes more decisively than persons with the 
other types of defective red-green vision 

Diffei entml Classification of Dcnteiaiwpm and 
Pi otanopia, and Deiitei anomaly and Piofanom- 
aly — So far we have discussed perfoimance 
scores on the Ishihara test both as a means of 
detecting the presence of a defect in color vision 
and as a means of classifying the type of defect, 
and we have shown that the score achieved is 


Difficulty IS encountered when other types of 1 
response are given, such as the correct reading 
of both digits or of neither (in which cases, of 
course, no mteipretaton is possible) or the m- ' 
correct reading of one or both digits In scoring 
the responses to these plates, the following plan .1 

was adopted A subject was called "classified” 1 

as to type of defect by the plate in question when 
one digit was read correctly and the other was 
not seen at all or was read incorrectly When 
both digits weie read correctly, when neither 
was read correctly or when one \yas read incor- ' 
lectly and the other was not seen at all, the sub- 
ject was called "not classified ” In short, “a i- 
hit and a miss” are necessary m order to utilize i 

this plate as a test for differential classification \ 
The results obtained are shown in table 4 

The following points aie brought out m table 4 

1 The plates of series 6 are better designed to | 
classify deuteranopes as to type of defective red- 
green vision than deuteranomalous observers 
The failure in case of the latter group is due i, 
either to an incorrect reading of the significant ' 
digit or to a coiiect 1 espouse to both digits 
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2 The plates of senes 6 are better designed to 
classify protanomalous observers as to type of 
defective color vision than protanopes The 
failure in the latter group is due either to an 
incorrect reading of the significant digit or to 
inability to see any digit 

3 Plates 12 and 13 give equally good results 
for the deuteranopic type, but plate 13 is bettei 
than plate 12 for distinguishing the protanopic 
type (83 and 59 per cent with plate 13, as com- 
pared with 50 and 41 pei cent for plate 12) 

4 One protanomalous observer and 1 prota- 
nope of our group would have been classified as 
deuteranopes by one or both plates of senes 6, 
with Mavda light this number would have been 
greatly increased None of the deuteranopic type 
were wrongly classified 

5 It IS seen, for example, that whereas 41 per 
cent of the piotanopes were correctly typed (“a 
hit and a miss”) by plate 12, 59 per cent of this 
g^roup were correctly typed (“a hit and a 
miss”) by plate 13 However, if the indicated 
response was lequired from each plate (i e, “a 
hit and a miss” on each plate), only 29 per cent 
of the protanopes were correctly typed On the 
other hand, if the indicated response was re- 
quired from only one of the two plates, and the 
results obtained from the other ignored, then 71 
per cent of the protanopes were coriectly typed, 
the second plate yielding an ambiguous response 

CONCLUSIONS 

The following conclusions conceinmg the fifth 
edition of the Ishihara test seem justified 


1 Properly admmisteied, the test affords a 
good rough device for screening persons with 
defective red-green vision from persons with 
normal color vision if a performance score of 60 
is taken as the critical score In the group tested, 
no subject with defective color vision scored 
more than 58 and no subject with low normal 
color vision less than 75 

2 No analysis as to type or extent of defect 
can be based on performance scores 

3 The test yields a lower score for the deu- 
teranopic than for the protanopic type of defective 
color vision (This is, in effect, a “weighting,” 
which IS lost with more yellowish illumination ) 

4 The plates of senes 6, which were designed 
to distinguish between deuteranopes and pro- 
tanopes, are adequate to classify deuteranopes ^ 
alone, when the report on either of the two plates 
IS taken as indicative On this basis, only 74 
per cent of the deutei anomalous subjects, 83 pei 
cent of the protanomalous obseiwers and 71 per 
cent of the protanopes were correctly typed 

5 The Ishihara test is a gross test for defec- 
tn e red-green vision It fails to classify the type 
of defective coloi vision (protanopia, protan- 
omaly, deuteranopia, deuteranomaly, tritanopia 
tritanomaly) and cannot be used to give a satis- 
factory evaluation of the extent or the degree of 
the defect, no matter how carefully administered 

6 Plate 4 IS a practically perfect screening 
test when properly used , but if used with Mazda 
light, Its efficiency drops from 100 to 43 per 
cent foi deuteranomalous subjects 

23 East Seventy-Ninth Street 



STEREOSCOPIC SENSITIVITY IN THE SPACE EIKONOMETER 


KENNETH N OGLE, Ph D , and VINCENT J ELLERBROCK, M S 

HANOVER, N H 


Recent experimental work has shown that the 
space eikonometer is a suitable instrument foi 
the measurement of amseikomc errors ^ This in- 
strument “ differs from the standard eikonometer 
m that the measuiement depends on lamoculai 
(stereoscopic) perception rather than on a direct 
comparison of image sizes In the space eiko- 
nometer all empiric clues which might affect the 
apparent relative positions of selected test ele- 
ments are eliminated, and their apparent orienta- 
tion can be perceived only by bmoculai (stereo- 
scopic) space perception If an amseikomc error 
exists between the two eyes, these test objects 
Mill appear incorrectly oriented to the subject, 
according to the nature of the error present By 
means of suitable size lenses the relative sizes of 
the images in the tn^o eyes can be changed until 
the test objects appear coriectly oriented" The 
magnifications introduced to achieve this measure 
the amseikomc error 

To complete the study of the visual factois on 
which this instrument is based, the stereoscopic 
sensitivity for the particular test objects used 
under optimum conditions must be knoMm The 
purpose of this paper is to report the results of 
a series of rather comprehensive experiments in 
mEicIi these sensitivities were determined 

DESCRIPTION OF INSTRUMENT 

Only a brief description of the space eiko- 
nometer need be repeated here Complete de- 
scriptions and technics for operation can be 
found elsewhere ^ 

From the Research Division of the Dartmouth Ej'e 
Institute, Dartmouth Medical School 

1 Ogle, K N Association Between Aniseikonia 
and Anomalous Binocular Space Perception, Arch 
Ophth 30*54-64 (July) 1943 Burian, H M, and Ogle, 
K N Meridional Aniseikonia at Oblique Axes, ibid 
33 293-310 (April) 1945 Ogle, K N , and Madigan, 
L F Astigmatism at Oblique Axes and Binocular 
Stereoscopic Spatial Localization, ibid 33 116-127 
(Feb ) 1945 

2 Ames, A , Jr The Space-Eikonometer Test for 
Aniseikonia, Am J Ophth 28 248, 1945 

3 Ogle, K N Theory of the Space Eikonometer, 
Arch Ophth, to be published 

4 Ogle and associates Ames - 


As shown 111 figure 1, the apparatus consists of three 
parts (1) the arrangements for supporting and shield- 
ing the test elements, (2) a head support and (3) the 
optical test S 3 'stem 

The test elements consist of an oblique cross and four 
plumb lines The cross is composed of two intersecting 
smooth red cotton cords stretched between the corners 
of a 5 foot (152 cm ) square wooden frame, which is 
set up vertically a distance of 3 meters from the eyes 
of the subject The plane of the cross is set at right 
angles to and centered ivith respect to the objective 
median and horizontal planes of the subject A plumb 
line (smooth white cord) can be suspended through the 
center and m the plane of the cross 

Two pairs of plumb lines (smooth cord) are set 
parallel to the plane of the cross, one pair (green) 60 
cm to the front and the other (white) a similar distance 


REMOVABLE 

CENTER 



Fig 1 — Perspective arawing of essential parts of 
apparatus for determining the sensitivity of the test 
elements of the space eikonometer 


to the rear These cords are suspended from 2 meter 
sticks, which provide a means for locating the plumb 
cords at different separations 
The test elements were seen against a background oi 
stretched black velvet cloth In front of the elements, 
about 1 meter from the subject, was erected a screen 
(painted flat black), in which an aperture was cut 
This aperture restricted the field of view to the elements 
and prevented their ends from being seen The angular 
field of view ivas 21 degrees in the horizontal and IS 
degrees in the vertical meridian 
A uniform illumination was provided by four 18 inch 
(45 5 cm ) (40 watt) Lumiline lamps arranged in a 
plane and equally spaced on each side of and abo\e and 
below the center of the cross Witli this illumination 
the test elements appeared to stand out vividly against 
the black background, w ithout shadows The brightness 
of the cords Mas about 0 6 millilamberts 
The entire space between background and screen M'as 
enclosed bj black sateen cloth The general illumina- 
tion of the room, supplied indirectly bj a IS watt lamp, 
Mas loM* and diffuse 
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The head of tlie subject was held before the optical 
test system by forehead and temple rests and by a wax 
bite This arrangement tends to eliminate head move- 
ments and depth perception clues from parallax 
To determine the stereoscopic sensitivity for the several 
test elements, the disparities between the images of these 
elements in the two eyes were modified and measured 
by an optical system before the eyes (fig 2) The 
optical system used in the experiments reported here 
consisted of an over all and a meridional adjustable size 
unit 5 before the left ej e and the right ej^e, respectively 
The meridional unit could be rotated so as to magnify 
only in the horizontal meridian (axis 90) or in the 
vertical meridian (axis 180) By means of an attach- 
ment to the meridional unit its magnification could be 
set and measured in steps of 0 05 per cent with a maxi- 
mum error of 0 02 per cent ® 

A device for changing the declinations between the 
images of the two ej^es was mounted in front of the 
adjustable units This consisted of two matched 2 per 



Fig 2 — Photograph of the test lenses used in the studj 
of the sensitivities of the space eikonometer 


cent meridional size lenses mounted in geared rings and 
so arranged that they could be rotated equally but in 
opposite directions when activated by a screw A drum 
with a scale was attached to the screiv, to read the 
amount of rotation of the geared lenses These lenses 
could be set, without significant error, in steps of 1 25 
degrees, introducing a change in vertical declination of 
005 degree 

Before the right eye a shutter was placed between 
the adjustable size unit and the geared lenses When 
lowered, this occluded the right eye except for a small 
region (about 1 -minute of arc) seen through a hole in 
the center of the shutter This hole permitted binocular 
fixation of the center of the cross, when binocular per- 
ception of the test elements was interrupted, and kept 
the eyes properly' converged 

5 Ogle, K N An Optical Unit for Obtaining 
Variable Magnification in Ophthalmic Use, J Optic 
Soc America 32 143-146 (Alarch) 1942 

6 These values w'ere determined on the so-called 
dioptoeikonometer (Ogle, K N , and Ames, A , Jr Oph- 
thalmic Lens Testing Instrument, J Optic Soc America 
33 137-142 [March] 1943) 


PROCEDURE AND METHOD 

Thiee measurements are made on the space eikon- 
ometer w'hich determine the aniseikonic error of a given 
subject The image size difference in the horizontal 
meridian (axis 90) is determined by finding what mag- 
nification must be introduced before one eye in the 
horizontal meridian to cause the two front cords of 
the instrument to appear at the same distance from the 
subject A method of limits is used The image size 
difference in the vertical meridian (axis 180) is then 
determined by finding what magnification must be intro- 
duced before one eye in the vertical meridian m order 
to correct any apparent rotation of the cross about a 
vertical axis The declination error 3 which is indicative 
of a meridional aniseikonic error at an oblique axis is 
determined by finding the angle through w'hich the 
geared size lenses have to be turned to correct any 
apparent inclination of the cross about a horizontal axis 
The purpose of this study is to obtain data on sensitivitv 
for these three tjpes of measurements 

The problem of determining the stereoscopic sensi- 
tivity of persons by finding a measure of the thresholds 
in such an experimental apparatus is primarily one of 
psychometrics Several methods of determining these 
thresholds are generally recognized, but the so-called 
metliod of constant stimuli ^ is usually considered the 
most reliable This method, as applied here, will be 
clear from the following discussion 

Consider the problem of finding a measure of the 
stereoscopic sensitivity (acuity) of a subject for the 
apparent displacements of the front vertical plumb lines 
of the space eikonometer If one magnifies the image 
of the right eye by a given amount in the horizontal 
meridian, and thus changes the disparities between the 
retinal images of the two vertical lines in the two eyes, 
the right line will appear farther away from the subject 
than will the left line If the size of the image is 
decreased m the horizontal meridian, the right cord 
will appear nearer than the left The least change in 
magnification which will be recognized in an apparent 
displacement of the two cords would be a measure of 
the tlireshold and, therefore, of the sensitivity Such a 
minimal change, however, wnll not always be recognized , 
and, again, sometimes even a smaller change will be 
seen, so that the problem becomes a statistical one In 
what percentage of times will certain given changes in 
magnification be recognized in an apparent displace- 
ment of the two cords ^ 

A few preliminary trials usually establish the approxi- 
mate limits in change of magnification for which the 
right cord will first appear just farther away and then 
just nearer than the left cord This range was then 
broken into five equally spaced changes in magnification, 
and each of these changes was presented to the subject 
40 times in a random order ® Thus, a senes of 200 
judgments of random changes m magnification was 
obtained as to whether the right cord appeared farther 
or nearer than the left cord So far as possible, the 
subject w'as asked to give either one or the other of 

7 For a discussion of these methods see Guilford, 

J P Psychometric Methods, New York, McGraw- 
Hill Book Company, Inc, 1936, p 166 

8 The random order was obtained from Fisher, R 
A , and Yates, F Statistical Tables for Biological, 
A.gricultural and Medical Research, London, Oliver & 
Bold, 1938, table 33, p 82 
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these responses, though occasionally a “can’t tell” or a 
doubtful response was allowable “ 

The shutter was lowered immediately after a response 
from the subject, and all changes in the adjustable size 
unit were made while the right eye could see only the 
small central part of the cross 
The tests were made under tlie same conditions as 
tliose observed when data are obtained with the space 
eikonometer Consequently, no limit w^as placed on the 
time required by the subject to make a judgment, though 
on the average this varied betw^een tw'O and eight seconds 
During this period the subject was also free to use 
ocular movements in making the judgment if he so 
desired He w’as cautioned, how^ever, to use the same 
criterion throughout a given experiment 


Table 1 — Typical Set of Data Obtained fot Dcfei mining 
a Mcasuie of the Stci eoscopic Sdnsiiivity foi the 
Fiont Colds on the Space Eikonoinetci ’’ 




Number of 


Magnification 


Judgments 

Per 

Setting, 

Judgment 

in Each 

Percentage 

Category 

Category 

centages t 

0 90 

Nearer 

2 

51 


Doubtful 

1 



Farther 

37 

94 9 

085 

Nearer 

10 

26 3 


Doubtful 

2 



Farther 

28 

73 7 

0 80 

Nearer 

24 

64 9 


Doubtful 

3 



Farther 

13 

351 

0 75 

Nearer 

31 

79 5 


Doubtful 

1 



Farther 

S 

20 6 

0 70 

Nearer 

Doubtful 

39 

97 5 


Farther 

1 

2 5 


“ The number of judfiments in which the right coid appears 
either “nearer” or "firther” than tlie left cord is shown as 
the magnifying unit before the right eye is changed in five 
different steps The separation of the cords was oO cm, coi- 
responding to a visual angle of 12 degrees 

T The doubtful judgments were divided among the other two 
categories m proportion to the number of judgments in the 
nearer” and the “farther” category 

The experiment was divided into two paits, of 100 
judgments each, wath a rest period of five to ten minutes 
between the parts In any given experiment if the 
judgments were found difficult to make one minute rest 
periods w'ere permitted after each 25 judgments, to 
1 educe the possible effect of fatigue 

TREATMENT OF DATA 

The data obtained m any experiment consisted of the 
number, and therefore the percentage, of the judgments 
for each magnification setting m which the right cord 
was judged to be “nearer” or “farther” than the left 
cord These data can be studied graphically, a typical 
set of which is given m table 1 and illustrated m figure 3 
The type of curve that describes these data is the well 
known psychometric curve 

That magnification setting foi which 50 per cent of 
the judgments w'ere “farther” and 50 per cent “nearer” 
indicates the most probable relationship between the 
relative size of the images in the two eyes for w^hich 

9 Here, a three category experiment was used The 
number of doubtful responses was small, and for each 
stimulus these were distributed in the “nearer” and 
the “farther” categorj' in proportion to the number of 
judgments in those categories This procedure is todav 
considered the proper w'ay to treat doubtful responses 
( Guilford ®) 


the two front cords appeared at the same distance At 
this setting of the test lenses the judgments were made 
by pure guesswork, and the distribution found was due 
solely to chance At the extremes of the curve, there is 
nearly 100 per cent certainty that the apparent displace- 
ments of the cords due to the change in magnification 
from the 50-50 per cent point would be seen Between 
these limits the proportion of judgments varies from 
near certainty to pure chance From this curve the 
threshold of stereoscopic sensitivity can be read off 
directly, the value depending on what percentage of 
certainty one chooses to consider as the threshold point 
The entire psychometric curve for a given set of data 
can be described quantitatively by a single constant,^® 
<r, the so-called standard deviation This quantity is 
therefore generally accepted as a measure of the ac- 
curacy of any senes of responses Roughly, it is onlj 
slightly smaller than the average deviation of a series 
of settings if the subject were to adjust the magnification 
units The smaller a becomes, the steeper is the central 
part of the curve and the smaller is the threshold value 
A small O’ would then be associated with a high sensi- 
tivity, a large o-, with a low sensitivity A change in 
magnification of 0 6745 o- would be recognized 50 pei 
cent of the time 

PERCENT RATIO OF "FARTHER ’ TO 
"NEARER" JUDGMENTS OF RIGHT CORD 

_ O’ _ 


O O) O OJ o 

O CD O WO 



PERCENT PROBABILITY THAT DISPARITIES 
INTRODUCED BY THE MAGNIFICATION ARE RECOGNIZED 

Fig 3— Typical psychometric curve obtained in de- 
termining the stereoscopic sensitivity for the front ver- 
tical cords of the space eikonometer to changes in the 
magnification of the image of the right eye in the 
horizontal meridian 

For a given set of data, the most probable value of 
O’ and the value of that magnification at the center (the 
median) of the curve are found by standard statistical 
methods 

This same method of constant stimuli was also used 
for kudying the sensitivity to differences in size between 
the images in the two eyes in the vertical meridian 


10 The curve is the integral of the probability func- 
tion, expressed by the equation y = [l/o- V2 ttI exn 

11 The method of least squares is used after attach- 
ing weights to the data according to the Muller-Urban 
process (Woodworth, R S Experimental Psychology, 
New York, Henrv Holt & Companv, Inc, 1938, p 408- 
419) 
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(axis 180), as judged by an apparent rotation of the 
cross about a vertical axis, and also for studying the 
sensitivity to changes in the vertical declination between 
the tw'o eyes introduced by meridional size lenses at 
oblique axes, as judged by an apparent inclination of 
the cross about a horizontal axis 

Subjects — Three subjects took part in the entire series 
of experiments The ocular characteristics (for distant 
vision) of these subjects were as foUow's 


Cl OSS was omitted and the front gieen cords were 
used alone These data are also shown graphi- 
cally in figure 4, in which the abscissas represent 
the separation of the cords and the ordinates 
the standard deviation in percentage magnifi- 
cation of the image of the right eye in the hori- 
zontal meridian 


V J E 


N W 


KUO 


Uncorrected 
Visual Acuity 

R E 20/15 
L E 20/IB 
E E 20/15 
L E 20/15 
R E 20/15+ 
L E 20/15 


Two of the subjects (V J E and K N O ) had had 
considerable training and experience with experiments 
requiring stereoscopic judgments One subject (N W ) 
had had no previous experience whatever in stereoscopic 
judgments 

RESULTS 

A Steieoscopic Sensitivity to Image Size 
Diffeiences in the Horizontal M endian (Aais 
^0) — ^The stereoscopic sensitivity to changes in 
the relative sizes of the image in the two eyes 
in the horizontal meridian as observed in an 
apparent displacement of the two front (green) 
vertical plumb lines of the space eikonometer was 
determined, first, as affected by changes in sepa- 
ration of the lines, and, second, as affected b) 
the other configurations in the field of view 

It will be clear that, except for small separa- 
tions, the images of one of the lines will always 
fall on the peripheral part of the retina of both 
eyes, Avhether the eyes are fixed on one oi on the 
other line oi in between the two lines Now, 
steroscopic acuit 3 ^ in the last anal 3 'sis cannot be 
better than the wsual acuity foi the same type of 
test objects The visual acuit}'^ of the eye de- 
creases rapidl}^ from the centei of the fovea 
toward the peripher}^ rapidly to about 10 de- 
grees and then at a slower rate from there to 60 
degrees While the visual acuity decreases with 
the peripheral angle, the disparity between the 
images in the tivo eyes introduced by magnify- 
ing the image in one eye will increase With the 
peripheral angle (being proportional to that 
angle) There was the possibility, therefore, 
that at some separation of the plumb lines a maxi- 
mum sensitivit) to changes m magnification 
might be found 

Table 2 gives the results obtained for different 
separations of the lines when the oblique cross 
was in the field of view and, again, when the 

■ - I X 

12 Ames, A , Jr , and Ogle, K N Size and Shape 
of Ocular Images III Visual Sensitivity to Differ- 
ences in the Relative Size of the Ocular Images in the 
Two Eyes, Arch Ophth 7 904-924 (June) 1932 


Refractive Error 

Phona at 

6 Meters 

P D. 
Mm 

+0 12 D cyl , ax 160 

1%A Exo 

62 

+0 12 D cyl , ax 180 
+0 25 D sph 

■54A Exo 

60 

+0 25 D sph 

+0 25 D sph C; — 0 25 D cy] , ax 25 

%A RH 
%A Eso 

64 

+0 25D sph c— 012D cjl.ax 10 KH 

A-n inspection of the table shows that, except 


for subject N W , there was no significant differ- 
ence when the cords were seen alone or when the 


other configurations, such as the cross, were in- 
cluded m the field of view However, for subject 
N W the difference was significant, for repeated 
tests gave essentially the same results 

For the cords alone, the values of o- found for 
all 3 subjects were essentiallj'' in agreement For 


Table 2 — Tabulation of Data Which Indicate Stereo- 
scopic Sensitivities for Changes in the Relative Size of 
the Images in the Two Eyes in the Hoiizontal 
Mettdtan (Axis 90) as Poceivcd in an Apparent 
Displacement of the Vciiicol Plumb Lines of the 
Space EiKonomelci , foi Fanoiis Sepaiations of the 
Lines ^ 


Standard Deviations, Percentage 
With Gross Without Cross 


Separation, 



V 

V J E 



Visual Angle 

V J E 

N W 

K N 0 

N W 

Z N 0 

5 cm (12°) 

0130 

0147 

0153 

0118 

0124 

0128 






0105 







0 081 


15 cm (3 0°) 

0 075 

oosr 


0 079 

0 078 


25 cm (0 0°J 

0 065 

0 054 

0 069 

0 051 

0 053 

OOSO 





0 063 



50 cm ai9')f 

0 056 

0 073 

0 056 

0 061 

0 051 

0 059 



0 076 



0 052 







0 054 


65 cm (15 2 ) 

0064 

0113 

0 054 

0 069 

0 0a7 



• Values are the standard deviations (<r) in percentages of 
imago size difference The visual distance was 2 4 meters 
t This is tile sepiritlon usuaiiy used on the space eiiconometer 

separations of the lines from 30 to 60 cm the sen- 
sitivities w^ere essentially constant and maximum, 
the values for a averaging about 0 055 per cent 
For an average separation of 40 cm , this value of 
cr corresponded to an angular disparity between 
the two eyes of 18 7 seconds of arc 

These results show that there is no critical 
separation of the cords for measurement of tlie 
size of the image at axis 90 so long as then 
separations are between 7 and 14 degrees 

13 The relation between these data and visual acuity 
will be discussed in another paper 
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B Sensitivity to Image Size Differences m 
the Vertical Meudian (Ams 180 ) — Changes m 
the size of the image in one eye in the vertical 
meridian can be observed in the space eiko- 
nometer by an apparent rotation of the cross 
about a vertical axis The right side of the cross 
appears nearer if the image of the right eye is 
increased vertically (axis 180) The data were 
obtained by the method of constant stimuli, the 



Fig 4 — Data for the standard deviations indicating 
the stereoscopic sensitivities of 3 subjects to changes in 
the relative magnification of images in the two eyes 
of the vertical lines of the space eikonometer, for various 
separations of those lines 




\ 


changes m magnification being made with the 
meridional adjustable size unit before the right 
eye 

The essential problem, in addition to deter- 
mining the sensitivity to the cross as used in 
the space eikonometer, was to find whether the 
presence or absence of the vertical cords and the’ 
central cord affected the sensitivity 

The results obtained by the 3 sulijects are 
shown in table 3 Because a learning trend 
(training effect) was found for both subjects 
K N O and V J E , only the results for N W 
are entirely reliable The table shows the se- 
quence in which the data were obtained and, also, 
the lepeated data 

An inspection of table 3 shows that theie is a 
small increase in sensitivity when the vertical 
cords are included with the cross in the field of 
view, but that the separation of these cords has 
little influence on it Moreover, the addition of 
a central plumb line through the cross has little 
influence except w'hen the other vertical cords 
are excluded, then a definite deciease m sensi- 


tivity is found The lattei was not anticipated, 
for it seemed as though the vertical cord through 
the cross would act as an axis for the apparent 
rotation of the cross 

An important result is that the ratio of the 
sensitivity to image size differences at axis 90 to 
that at axis 180 is of the order of 4 to 3 This 
indicates that the same precision of measurement 
on the space eikonometer cannot be expected for 
the measuiements of image sizes in these two 
meridians 

C Sensitivity to Changes in Declination — A 
magnification of the image of one eye m an ob- 
lique meridian introduces, in addition to hori- 
zontal and vertical image size differences, a 
decimation of the images of all vertical objects in 
space This declination in the space eikonometer 
causes an apparent inclination of the cross about 
a horizontal axis through its center 

The geared 2 per cent meiidional size lenses, 
described earlier in the paper, can be used to 
introduce a change in declination to offset any 
error present without altering the horizontal or 
vertical image size differences These geared 
lenses ahvays introduce an image size difference 

Table 3 — Tabulation of Data Which Indicate the Sensi- 
tivities Found for Changes in the Relative Sizes of 
Images in the Two Eyes in the Vertical M endian 
(Axis ISO) as Peiceived in an Appaienf Rotation of 
the Cross '' 


Order lu 

Which Standard Deviations 
Data , — ' 



Were 

Subject 

Subject 

Subject 

Test Elements 

Taken 

N W 

V J E 

K N 0 

Cross only 

2 

0 110% 

0 126% 

0 099% 

Cross and central white line 
Cross, front and rear cords 

6 

0 117% 

0 156% 

0 148% 

separation 50 cm 

5 

0 091% 

0119% 

0124% 

Cross, front and rear cords 
and single, center white 

8 

0 099% 

0088% 

0 085% 

cord, separation 10 cm 
Cross, front cords and 
single center white cord. 

3 

0 086% 

0 140% 

0128% 

separation 60 cm 

1 

0 081% 

0121% 

0139% 

Cross, front and rear cords 
and single center white 

7 

0 085% 

0 131% 

0 097% 

cord, separation 64 2 cm 

4 

0 077% 

0 089% 

0 102% 


* Comparative data for different configurations used with the 
cioss are shown The visual distance was 3 meters 

111 the 45 and 135 degree meridians and have, 
therefore, no effect on the cross itself The 
declination should affect the apparent inclination 
of' the vertical images in the field of view Be- 
cause of the cyclofusional movements that usually 
take place, however, the cross actually appears 
inclined, the inclination being equal to that ex- 
pected from the vertical cords Thus, the sensi- 
tivity of the eyes to changes in declination can 
be measured by the apparent inclination of the 
cross It w^as important to obtain data to show 
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whether the numbei of vertical cords in the field 
of view, especially the central line through the 
center of the cross, or the presence of triple cords 
tlirough the center, as indicated in figure 5, affect 
the sensitivity 

The results foi the 3 subjects are given in 
table 4 These data show that for 2 subjects 
there was a decided^ increased sensitivity to 
changes in declination when a vertical cord was 



Fig 5 — Illustration of the triple cord arrangement 
sometimes used in the space eikonometer These cords 
he in the plane of the cross and cross at its center 

placed through the center of the cross With the 
triple cord arrangement, there was a tendency to 
even higher sensitivities For the third subject 
K N O , it did not make any difference The 
explanation for this seems to be that the last 
subject was careful to use all possible spatial 
clues and compensated for the lack of the central 

Table 4 — Tabulation of Data Which Indicate the Sensi- 
tivities Found for Changes m Declination Between 
the Two Eyes as Peiceived in an Appaicnt Inclina- 
tion of the Cl OSS* 


Order in 

Which Standard Deviations 



Data 

Were 

/ 

Subject 

Subject 

Subject 

Test Elements 

Taken 

N W 

V J E 

K N 0 

Bed cross, front and rear cords. 

triple center wliite cords 

1 

OlOC” 

0 076” 

0 060” 

Bed cross, front and rear cords, 

J 2 

0 104” 

0109” 

0 081” 

smgle center white cord 

1 5 

0 070” 

0 0S4” 

0 077 

Bed cross, front andrearcords, 

f 3 

OWi" 

0170 


no center cord 

f 6 


0187” 

0 076 

Bed cross, smgle center white 

cord 

4 

0 092" 

0 090 

0 074 


♦ Comparative data for different configurations used with the 
cross are shown The visual distance was 3 meters 


cord, while the other 2 subjects, who had become 
accustomed to it, were not as careful to look foi 
substitutes before making the judgments A 
repetition of the third experiment of the sequence 
for subject V J E demonstrates the repeatabilit}’- 
of the data While there is evidence of some 

X 


training effects in the results for N W and 
V J E , It does not appi eciably affect the inter- 
pretation of the data The order of magnitude 
of these data is striking, for they indicate tfiat in 
the majority of times in which the stimuli were 
piesented the eyes were able to discriminate a 
declination angle of less than 0 1 arc degree 
(6 minutes of arc) 

D Modified Ci oss Configuration — Other con- 
figurations of the cross are, of course, possible, 
and even practical for certain purposes ^ Con- 
sider for example, the Maltese-hke form shown 
in figure 6, consisting of four stretched cords all 
passing through the center of the configuration, 
each pair making an angle of 5 degrees with the 
diagonals of the square frame 

When a change in decimation is introduced, 
the two “vanes” formed by the same two cords 
appear to turn in directions opposite each other 
about the 45 (or 135) degree axis (not unlike 
the blades of a propeller) 

. A study of the sensitivities of the 3 subjects 
to changes in declination as perceived on this 
cross was made as previously described The 
results are shown in table 5 For comparison, 

/ 



Pjg (5 — An alternate form of the cross which is highlj 
sensitive to changes in declination 

the sensitivities found for the configuration oi 
the regular cross are also included The sequence 
of experiments is indicated in parentheses 
In the space eikonometer with the Maltese 
cross, the elements consist of the front and leai 
cords together with the cross, just as the regular 
space eikonometer is made up of simple cross, 
front and rear cords and single central cord 
For this reason, the second and third horizontal 
columns should be used in comparison of the 
sensitivities with the configurations of the two 
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ciosses The lesults definitely show that a much 
higher sensitivity can be secured with the Maltese 

Cl OSS 

No explanation can be given for the increased 
sensitivities found foi 2 of the subjects (V J E 
and K N O ) when the front and rear paired 
cords were added as compared with those found 
with the Maltese cioss alone 

Table 5 — Tabulation of Data Which Indicate the Sensi- 
tivities to Changes in Declination as Recognised in 
the Appatent Distoition of the Maltese-Like Cioss 
Configw atton at a Fixation Distance of 3 Meteis 

Standard Deviations 


Test Elements 

N W 

V J E 

K N 

0 

Maltese cross only 

Maltese cross, front and 

0 070° (I)*" 

0 098° (1) 

0 091° (2) 

0 079° (1) 
0 033° (3) 

rear paired cords 

Simple (two cord) cross, 
front and rear cords. 

0 079° (2) 

0 066° (3) 

0 060° 

(2) 

single center white cord 

0 087° 

0105° 

0 096° 



* The numerals in parentheses indicate the order in which the 
data were taken 


E Sensitivity Expei ivienfs on the Space Eiko- 
iiometer jor Neai Vision — ^Test elements of the 
space eikonometer, proportionally reduced in 
size, were also set up for measurements to be 
made at neai vision (40 cm ) These elements 
were placed in a reading position normal to a 
visual plane with the eyes directed 20 degrees 
below the horizontal plane Single fibers of triple 
strand silk thread were used to make the various 
configurations The illumination at near vision 

Table 6 — Tabulation of Data Which Indicate the 
Binoculai Sensitivities to the Space Eikonometei 
Test Elements for Neai Vision and, foi Compaiison, 
the Equivalent Data Obtained for the 3 Metei Test* 


Regular Space Eikonometer 

Visual Distance 

, * 

40 Cm 3 Meters 

0 087% 0 050% 

0 090% 0 097% 

0 205° 0 090° 

0 111% 0 074% 

0 130% 0 085% 

0 104° 0 037° 

0 089% 0 062% 

0 213% Av 0 131% 
0 172% 0 192% 

0 239° 0 105° 


* llie nines are the standard deviations c obtained fiom an 
analjsis of the method of constant stimuli 

was the same as that used at 3 meteis A large 
piece of black velvet placed 60 cm behind the 
test elements served as background All other 
parts of the instrument were the same as those 
pieviously described except that the axes of the 


test lenses iveie converged foi the 40 cm dis- 
tance 

The results of the same subjects m this test 
for near vision are shown m table 6, together 
with the results with the 3 meter instrument, 
for comparison 

In all cases but 1 (K N O for axis 180), 
the sensitivities for near vision were found to 
be lower than those for distant vision For the 
horizontal and vertical meridians, the ratio 
was of the order of 4 to 3 For sensitivities to 
changes m declination, however, the test for neai 
vision w^as only half as sensitive as the 3 metei 
test Again, the sensitivities for axis 90 (hori- 
zontal meridian) were definitely higher than were 
the sensitivities for axis 180 (vertical meridian) 

SUMMARY 

This paper presents the results of a study 
of the stereoscopic thresholds of response foi 
the space eikonometer With this instrument, the 
aniseikonic error can be measured by the appai ent 
orientation of the test elements as perceived by 
stereoscopic space perception Three com- 
ponents of the aniseikonic error are measured 
the image size differences m the horizontal 
meridian (axis 90) and in the veitical meridian 
(axis 180) and the error introduced in the nor- 
mal declinations between the two eyes The last 
will occur if the aniseikonic error includes a 
meridional image size difference at an oblique 
axis 

The steieoscopic sensitivities, as measured by 
the thresholds of discrimination, of 3 observers 
were determined by the method of constant stimuli 
under carefully controlled conditions and were 
expressed in terms of the standard deviation Foi 
distant vision (3 meters) the results were as fol- 
lows 

1 For the horizontal meridian (axis 90) the 
aniseikonic error is detected by an apparent dif- 
ference in distance of two vertical plumb lines 
For the clinical instrument, in which the lines 
subtend a 10 degree field (50 cm , separation at 
2 4 meteis), the standard deviation was of the 
order of 005 per cent in magnification of the 
images in the two eyes This corresponds to an 
angular disparity between the images of the two 
eyes of 21 seconds of arc Since the recognition 
of this disparity depends on the visual acuity of 
the retina at 10 degrees from the fovea, 21 sec- 
onds of arc is significantly high 

14 Polaroid vectographs of the test elements were 
also substituted for the actual threads and the sensi- 
tivities determined for both distant and near vision In 
general, the sensitnittes found were of the same order 
as those given abo\e 


Subject Sensitivities for 

Size differences, horizontal 

K N 0 ■ Size differences, vertical 
Declination change 
I Size differences, horizontal 
X W ■! Size differences, vertical 
\ Declination change 
I Size differences, horizontal 
V J E ■( Size differences, vertical 
I Declination change 
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2 For the lecognition of changes in the lela- 
tive sizes of the images in the vertical meridian 
(axis 180), as detected in an apparent rota- 
tion of an oblique cross about a vertical axis, 
the standard deviation was of the order of 0 07 
per cent in magnification of the images in the two 
eyes 

3 The sensitivity to changes m the vertical 
decimation angle between the images in the two 
eyes, perceived in an apparent inclination of the 
oblique cross about a horizontal axis, as measured 


by the standard deviation was of the older of 
0 1 degree 

Somewhat lower sensitivities (higher thresh- 
olds) were found for near vision, especially for 
the changes in the declination angles 

The lesults of this study of sensitivities em- 
phasize the accuracy of the space eikonometer for 
the detection and measurement of aniseikonic 
errors 

Dartmouth E>e Institute 



CLINICAL DIFFERENTIATION OF EMBOLI IN THE RETINAL 
( ARTERIES FROM ENDARTERITIS 

ARTHUR J BEDELL, MD 

ALBANY, N 'i 


This paper is the summation of the study and 
correlation of many cases of sudden blindness 
caused by the abrupt closure of the central retinal 
artery, or a branch of the same The conclusions 
have not been collected haphazardly but are pre- 
sented after repeated examinations of the photo- 
graphs and clinical histones Textbooks, those 
proverbial exponents of repetitions, ancient and 
modem, rarely guide the student through the 
maze of generalizations to the correct diagnosis 
of changes in the retinal vessels This is not 
said to disparage, for the compilation of any 
good textbook is an engaging, time-consuming 
task, but, rather, to ask the reader to start with 
an open mind for the reception of a new clinical 
differentiation between embolism of the central 
retinal artery and endarteritis However, before 
the clearly defined groups are separated, it is 
essential to remember that there are cases of 
combined lesions, as, for instance, those of pa- 
K tients with severe hypertensive retinal changes 
who suddenly go blind as the result of a super- 
imposed embolism A source of constant con- 
fusion IS spasm of the retinal arteries, which is, 
to my mind, a loosely applied term Spasm plays 
an important role in some cases, and for that 
reason will be the subject of another paper, to 
be presented elsewhere 

The scope of this paper is strictly limited, and 
although pathologic proof is not piesented, a 
sufficient number of reports are now available 
^ to warrant the conclusions here expiessed To 
emphasize further the visible differences in these 
cases, 2 cases of complete embolism are reported 
and photographically recorded from a few hours 
after the primary loss of vision to the terminal 
stage of complete optic neive atiophy, with a 
narrow, threadlike retinal arteiial tree Par- 
ticular attention is paid to the changes which 
at the onset take place in the circulation These 
are greatest in the supeiior temporal vein, 
less frequent in the coi responding arteiy 
and still more rare in other branches The 
^ alterations in the size, color and surface of the 
macular area, and the extent and intensity of 
the retinal edema are considered, and attention 
IS drawn to the rapidity with which the disk 


becomes pale, loses the fine vessels on its surface 
and, finally, becomes white, with a shallow, 
complete atrophic cup It must . be repeated 
again and again that the retina is like the human 
body as a whole, and that vascular changes of 
similar intensity produce variable results An 
unusually careful scrutiny of every case is neces- 
sary to observe the changes here described and 
few ophthalmologists record their observations 
in sufficient detail to be of value comparable to 
that of serial, color photographs of the fundus, 
and for that reason conclusions based on the 
analytic review of years of written reports are 
not always convincing After the war, it will 
be possible to publish more colored reproduc- 
tions, so’ that all who wish may examine them 
in the detail which they deserve 

ILLUSTRATIVE CASES 

Case 1 — typical ophthalmoscopic picture of em- 
bolism, from eighteen hours after tiie primary obscu- 
ration of vision to the formation of complete optic 
nerve atrophy is well illustrated by the case of C N , 
a 34 year old married man, who, twelve years before 
the beginning of his blindness, had acute rheumatic 
fever with endocarditis Through the intervening years, 
he was seemingly free from any gross manifestations 
of heart disease and had never had any trouble with 
his eyes until Nov 30, 1942, when suddenly the vision 
of the left eye began to fail and m one hour he was 
blind in that eye , 

He was examined eighteen hours after the onset 
Vision in the right eye was 20/30, and with correction 
of — 0 50 D sph It was 20/20 The eye was normal 
externally, and there was evidence of pathologic 
changes in the fundus The retinal vessels were 
completely normal 

In the left eye, vision was limited to faint percep- 
tion of light The pupil was 3 5 mm , regular and 
active The media were clear, and the disk was sharply 
outlined An oval zone, including the disk an(j[ extend- 
ing a short distance beyond the macula, was both ele- 
vated and cloudy The haze was greatest and the 
elevation most marked in the circummacular area, in 
the center of which was a small, bright red spot The 
retinal veins were narrowei than normal, and in places, 
particularly m the inferior temporal branch, the vessel 
was greatly contracted in portions of its course and 
slightly dilated in others, so that it looked like a 
streak hemorrhage, starting at the margin of the disk 
and extending toward 4 30 o’clock The superior tem- 
poral veins showed distinct interruptions of the blood 
stream with spaces between the red cell groups, which 
311 
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\\ere pulsating, with a definite motion toward the disk 
The arteries w'ere definitely smaller than when the 
patient was first examined 

Tw'enty-four hours later, the edema was greater 
about the macular area, and the red spot was decreased 
111 size and brightness The haze surrounding the 
disk was increased in intensity but not in extent 
More blood was passing through the superior temporal 
lein, but there were many interruptions in the stream, 
and the propulsion tow'ard the disk was more easily 
discernible 

Two days later, the edematous penmacular swelling 
w'as flatter, the macular spot was brownish yellow', 
and the circulation through the superior temporal vein 
was almost copipletely reestablished 

One week later, there was narrowing of the lumen 
of the arteries, especially on the disk There was no 
interruption in the current of the superior temporal 
\em and very slight reduction in the caliber of the 
inferior temporal vein The disk w'as slightly paler 
than It had been, and the edema was decidedly de- 
creased From the macula there w'ere radiating dark 
lines, breaking the clouding into segments The red 
spot w'as larger than the previous week 


choroid The veins were about one-third their normal 
size and the arteries were thin threads devoid of plaques 
along their walls, but the macula was pink, with a 
very few pinpoint spots The penmacular area w'as 
dark, slate gray The eye was blind 

It IS possible to theorize as to the cause of 
the embolus, for the patient had had endocarditis 
and from the valvular vegetations a plug may 
hat'e broken loose No other suggestive cause 
was discovered eithei in the history or on physi- 
cal examination 

Case 2 — In this case the patient was grossly devoid 
of cardiac disease She had lost 30 pounds (13 6 Kg) 
m the past two years, without any assignable cause 
Suddenly, without any premonition, darkness spread 
over hei left eye, and wnthin eight hours the first 
photograph was taken 

The patient, a 65 year old woman, was first seen y 
Feb 6, 1942, when the vision m the right eje w’as ^ 
5/200, corrected to 20/20 The fundus w'as entirelj 
normal 



Fig 1 (case 1) — A, embolism of the central retinal artery, with interrupted blood stream m the superior tem- 
poral vein and artery, oval edematous area and small macular red spot 

B, fundus seen in A five months after occlusion, showing white disk, narrow veins, attenuated arteries and 
granular macula 


At the end of another week, the disk w'as distinctly 
pale The caliber of the superior temporal vein w'as 
not uniform The edema about the macula wms less, 
and the red spot was larger 

Twenty-seven days later, tlie pallor of the disk was 
increased, the swelling of the retina was decreased, 
and the formerly raised, gray macular region was flat 
and granular white The granules were best seen over 
the dark reddish center, where they appeared as yel- 
lowish, pinpoint specks The edema about the disk 
had entirely disappeared, and the lumen of the superior 
temporal vein, as evidenced by the width of the blood 
column, was reduced 

At the end of ten days, the atrophy of the disk was 
manifest by its extreme pallor and the shallow exca- 
vabon The arteries were narrower tlian before, and 
the veins w'ere constricted There was no white or 
cloudy swelling about the macula, w'hich w'as flat and 
dull gray The fine, previously mentioned specks per- 
sisted 

Three months later, the appearance was typical of 
true embolism a -white disk, faint peripapillarj pig- 
mentation and, to the temporal side, partiallj absorbed 


Vision in the left eye was limited to faint light per- 
ception The pupil W'as 3 mm and reacted to light 
The media were clear The disk w'as clearly outlined, 
although partly covered by the retinal edema, which j 
was very thick A small unmvolved section of the 
retina, to the lower temporal edge of the disk, supplied 
by a cihoretinal artery, was normal pink The edema 
was greatest about the macular region and extended 
slightl> to the nasal side of the disk The macula 
was dark red There was interruption of the blood 
stream in the superior temporal artery, the parallel- 
ing vein and the inferior temporal artery 

The next day, the retinal edema was more uniform 
in texture and more dense The macular spot, although 
still red, was reduced to about one eighth of its pre- 
vious diameter The interruptions in the blood stream 
in both the superior temporal artery and the vein were 
^ ^i-y evident The blood cells were in constant oscil- 
lation, with motion tow'ard the disk The breaks m 
the blood current m the inferior temporal artery were 
less distinct 

Ten days later, the disk had lost some of its normal 
pink color The edema w'as notably deci eased but still 
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greatest about the macular region, where the central 
spot was twice its former size The interruption of 
the blood stream was marked in the superior temporal 
\ein, although there were no clear spaces between the 
cell groups The circulation was restored in the artery 
The volume of blood in some of the branches extend- 
ing from the superior temporal vein down to the 
macula was unequal The arteries showed a decided 
decrease in caliber, they w'ere partially covered by the 
edema, and the inferior temporal branch had gray 
w alls 

On the sixteenth day, there were striking changes, 
the disk was pale, the edema w'as practically confined 
to the penmacular region, tlie red spot had not in- 
creased in size since the last visit, the interruptions 
in the blood stream were absent and the vessels above 
the fovea were clearly seen 

On the twenty-fourth day, the only region in which 
the retinal swelling remained was about the macula, 
where the retina was almost homogeneous gray and 
nearly flat Several fine, pinpoint specks w'ere found 
in the area, and, as with all such lesions, they were 
best seen on the pink background of the macula The 
arteries were more shrunken, so that in places they 
could be traced only with difficulty There was no 


lesponding to that region It will be recalled 
that this peripapillar}^ clear portion has been 
lefeired to by other writers, and for that reason 
this evidence of its existence is presented 

An embolus of a branch of the retinal arter} 
can be recognized ophthalmoscopically and 
proved pathologically Clinically there are two 
types of embolus one, which remains practically 
vnchanged in size, and the other, m which there 
is an elongation as the^ plug becomes largei 
or the vessel proximal to it becomes thickei 

Case 3 — An example of the enlarging plug is that 
of a woman 68 years old who had been under my 
observation for many years, with normal fundi 
Twenty hours previous to the examination, on Oct 20, 
1938, she noticed a blur before her right eye and in 
a few minutes found that she could see only the lower 
portion of the objects at which she looked Her only 
pertinent illnesses had been recent tonsillitis and chronic 
pyelitis The systolic blood pressure was 180 

Vision in the affected eye, the right, was 18/200 
Externally the eye was normal The disk was clearl> 



Fig 2 (case 2) — A, embolism of the central retinal artery, with interrupted blood stream in both the superior 
temporal vein and the artery, broad oval of thick edema and small macular red spot 

B, fundus seen in A two months later, showing optic nerve atrophy, narrow arteries and veins and granular macula 


interruption of the blood stream The disk was white 
and devoid of any fine vessels 

Thirty-six days after onset, the penmacular region 
\\ as dark, flat and covered with scattered, yellowish, pin- 
point specks The macular area was larger than it 
had been, the arteries were smaller, with faintly visible 
gray sheathing 

On the sixty-first day, the disk was white, with a 
circumpapillarj’- arc of pigment The retina was mot- 
tled and dark, with a few specks between the macula 
and the disk The arteries and the veins were decid- 
edly smaller There was complete loss of vision 

The color of the fundus background, daikly 
mottled, the age of the patient and the general 
conformation gave a different terminal picture 
than that noted in case 1 The small almost 
triangular, area of the retina proximal to the 
disk at 3 30 and 4 30 o'clock was never 
edematous and never lost its color This ex- 
plains the retention of the very small field cor- 


outlmed, with a small central excavation The retinal 
vessels in the upper half of the fundus were normal 
In the lower branch of the artery, inferior to a bifur- 
cate division, there was a white, bright, occluding plug, 
which seemed very slightly wider than the artery and 
perceptibly longer than wide Distal to the occlusion, 
the artery was reduced in size but not abruptly col- 
lapsed, and there was no interruption in the blood 
stream The portion of the fundus supplied by this 
artery was white, with an irregular outline extending 
to the lower portion of the macular area as a curved 
white border This edema extended only slightly 
bejond the nasal side of the disk There was a defect in 
the superior nasal quadrant of the visual field 

Four days later, there was no change either in the 
field or in the central visual acuity The retina was 
unchanged in color and the plug unaltered m size 

At the end of fifty days, the arterial plug was slightlj 
longer than when first noted, and the retinal edema 
had disappeared 

On the ninety-second da>, vision was 20/100, cor- 
rected to 20/20 uith 4- 1 75 D sph The sector defect 
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in the field persisted The retina was of normal color 
The vascular plug was about three times its original 
length, and the vessel distal to it remained unchanged 
in size and color 

In this case of sudden occlusion of the inferioi 
retinal artery, the white plug was seen twenty 
hours after the onset, and at that time, when 
the localized retinal edema was pronounced, there 
was no interruption of the blood stream Months 
later, when the plug had extended down the 
artery to more than twice its primaiy size, the 
vessel wall was unchanged, neither gray nor cov- 
ered with white plaques 

In another case of embolus of the inferior 
branch, the white plug was grossly larger than 
the vessel, and the narrowing of the artery rvas 
very conspicuous 

Case 4 — ^The patient, a S3 year old merchant, was 
not seen until a week after the sudden obscuration of 
the vision of the right eye 


A week later, the retina remained the same and the 
plug narrow 

Ten days later, the plug was practically unchanged, 
and the artery remained narrow 

At the end of eighteen days, the retina was of nor- 
mal color 

Three months later, vision was 10/200 On the 
mottled retina the vessels were clearly seen , the inferior 
temporal artery was narrow on the disk and a short 
distance beyond the margin The embolus was of the 
same size as when first seen The lower half of the 
disk was pale, and the visual field had not enlarged 

In this case no systemic disease was discovered, no 
source of an embolus was uncovered, and there were no 
gross vascular changes His systolic pressure was 140 
aud his diastolic pressure m proportion 

This case was one of embolism, of unknown 
origin, permanently destroying the upper half 
of the visual field 

The first patient, with a branch occlusion, 
was seen early enough and followed at sufficiently 
short intervals for any breaks in the blood stream 



Fig 3 (case 4) — A, embolism of the inferior temporal artery, with a visible plug in the artery on the disk The 
vessel distal to the plug is narrowed Cloudy retinal swelling of the inferior temporal quadrant is present 

B, fundus seen in A three months later, showing pale inferior temporal quadrant of the disk The plug in the 
artery is unchanged, with narrowing of the inferior temporal artery Complete resolution of the retinal edema has 
occurred. 


Vision in the right eye was 5/200, corrected to 
10/200 with 1 50 D sph Externally the eye was 
normal The disk was almost round and was clearly 
outlined Just inferior to the biiurcation of the lower 
branch of the central retinal artery, the temporal divi- 
sion was closed by a small, glistening white mass, 
wider than the diameter of the vessel and about twice 
as long Immediately distal to the plug there was 
marked contraction of the artery, which was evident 
for a distance of ^ disk diameter, where it gradually 
widened, but not to the diameter of the superior 
branches The vessels m the upper half of the fundus 
were normal in relative size and distribution Some 
thick, white, round-bordered areas of retinal edema 
outlined the lower margin of the macular region The 
inferior vein was unchanged, and there was no dis- 
continuity in the blood flow ‘ The edema was scarcely 
percephble in most of the lower half of the retina 
There was an almost complete loss of the upper half 
of the visual field 

On June 26, 1944 the white retinal areas were decid- 
edly less evident 


to have been observed if they were present The 
second patient did not come under observation 
for several days, too late for interruptions to be 
evident However, up to the time of this report 
I have neither photographed nor seen a segmen- 
tation of the blood column in a case of branch 
block 

To appiaise accurately the difference betweeen 
an occlusion in a presumably normal artery and 
one in a previously damaged vessel, it is 
necessary to recheck carefully the details and, 
when possible, the photographs The following 
cases of endarteritis will demonstrate the value 
of such a study 

Case 5— The first case was that of a man 51 years 
of age who, about twenty-four hours before I saw him, 
noticed a cloud cover his right eye A few seconds 
later, he covered his felt eje and found that his right 
e\e IV as sightless 
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On Sept 2, 1937 the right eye was normal externally 
The fundus was white with the exception of the disk 
and macular region The retinal edema was of variable 
thickness, so that the effect was one of a dappled, milky 
background The margins of the disk were ill defined 
because the swollen retina bulged over the edges There 
was a small central excavation The retinal veins were 
reduced in caliber, in some places they were partly 
covered by the edematous retina, and in others they 
were dark red, patent streaks The arteries were small, 
especially about the disk , and, like the veins, they were 
often completely hidden in the retina The vessels about 
the red macular area stood out as pink threads on a 
white background There was no intermittent current 
in either the arteries or the veins The walls of the 
artery were gray, particularly the inferior temporal 
branch near the margin of the disk 


Two weeks later, the pallor of the disk was greater, 
the retinal edema was less, and the walls of the nasal 
branches of the artery were more manifest On the 
inferior temporal artery, almost directly below the disk, 
there was a white plaque Distal to this lesion the 
vessel was a bloodless gray thread for a distance of 
about ^ disk diameter, at which point the blood stream 
regained its full volume 

Two months later, vision was limited to perception of 
fingers at 1 foot (30 cm ) in a very small temporal 
field The pupil was 4 mm , regular and active The 
white disk was clearly outlined, with an arc of partial 
depigmentation at the temporal margin The arterial 
tree showed prominent sclerotic patches, the longest 
one was in the superior temporal branch, but there were 
others along the inferior division Several of the other 
branches were white walled and all of them decreased 



Fig 4 (case 6) —A (March 14, 1942), endarteritis of the central retinal artery, with retinal edema twenty 
hours after onset The clear portion is supplied by the cilioretinal artery Changes in caliber appear in the 
arteries The macular red spot is of normal size 

B, fundus forty-eight hours later Retinal edema is much more extensive and intense, the macular red spot 
is a mere dot, and arterial changes are especially pronounced in the inferior temporal branch 

C, fundus tweU e weeks after onset, showing complete optic nerve atrophy, very irregular caliber of the narrow 
arteries and white plaque in the wall of a sclerotic vessel This is terminal stage of endarteritis 


The patient had not been under medical supervision, 
although his blood pressure was 210 systolic and 140 
diastolic 

On the following day, there was a decrease in the 
size of the macular red spot 
Twenty- two days later, the edema of the retina had 
, subsided but was still evident near the temporal side 
of the disk The gross changes m the arteries were 
narrowing of the lumen and increased visibility of the 
wall with beginning plaques, best seen near the inferior 
margin of the disk The macular area w'as red, granular 
and fiat and the penmacnlar circulation w ell defined 


m size The veins w'ere smaller than normal The 
macula was dark, with fine granular spots, and there 
was complete atrophy of the optic nerve, with a white 
nerve head The patient died March 19, 1940 

The condition in this case was considered 
endarteritis for several leasons first, the wide- 
spread primary edema, which involved the entire 
visible retina , second, the demonstrable old vas- 
cular changes, which were found immediate!} 
after the blindness and therefore tvere present 
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before the complete occlusion, and, finally, and 
most conclusively, the gross, white arterioscle- 
rotic plaques, which were very different from 
the pale, yellow emboli, not onl}'- m their extent 
but m their position on the artery wall rather 
than occluding the lumen of the vessel 

The final case is instructive, for although it 
terminated in complete optic nerve atrophy, with 
white-walled arteries, there were peculiarities in 
the blood supply, the intensity of the retinal 
edema and the manner of its resolution 

Case 6 — E T, a 56 year old man, suddenly lost 
the sight of the right eye about twenty hours before the 
first examination 

On March 14, 1942, the vision of the right eye was 
limited to questionable perception of fingers The pupil 
was 3 5 mm and reacted promptly to light and in 
accommodation The disk was clearly outlined and was 
of normal pink color, with a moderate-sized central 
excavation An area to the temporal side of the disk, 
supplied by a cilioretinal artery, was pink 
The retinal edema was in places a dense white and 
in others appeared as a uniform gray haze The macular 
red spot was of average size and clearly outlined The 
veins were of normal size and distribubon The arteries 
m many places covered by the gray retina, showed 
marked variations in caliber without segmentation of the 
blood column 

The patient was a stout, red-faced, plethoric person 
who had had high blood pressure for an unknown 
number of years During this time he had two cerebral 
vascular spasms, when for a few days he was partiall> 
paralyzed The blood pressure was 230 systolic and 
120 diastolic There was a slight trace of albumin The 
roentgenogram disclosed a wide, tortuous aorta The 
Wassermann reaction of the blood was normal 
The changes which took place in forty-eight hours 
were striking The white clouding of the retina Avas 
more pronounced, and m places there Avere AA'hiter, ele- 
vated mounds, of great density The macula Avas a 
mere pink dot Along the side of some of the finer 
arteries there Avere delicate streak hemorrhages All of 
the retinal vessels Avere smaller than normal 

Three days later, the thick, Avhite retinal cloud aa'bs 
intense The disk Avas still pink The arteries shoAved 
an increased visibility of the Avails, most evident in- 
feriorly The macula Avas only a pinpoint, and the 
vessels surrounding the upper portion of it had an 
irregularity of lumen Avhich could easily be mistaken for 
an interruption of the blood stream 

At the end of another week, the edema Avas disappear- 
ing It Avas greatest about the macula, Avith broad side 
Avings above and beloAV it The macular red spot had 
doubled in size but AA^as smaller than Avhen first exam- 
ined The disk Avas beginning to lose its color 

A Aveek later, the retinal edema Avas less, remaining 
greatest about the macula and in a crescentic zone out- 
lining the distribution of the superior temporal artery 
The macula Avas red There Avas an increased visibility 
of the artery, AAUth considerable decrease in the lumen 
of several branches, especially the inferior temporal ones 
After another seven days, the disk Avas definitely 
Avhite, the edema Avas decreased in intensity, and the 
macula remained a red spot 

TAvehe Aveeks from the onset, there Avas an atrophic 
depression of the Avhite aisk, AVith irregular surrounding 
pigmentation Arteriosclerotic a\ lute plaques Avere visible 


along the arteries, greatest over and proximate to the 
disk, as usual Both the arteries and the veins Avere 
very narroAV, the former mere threads The macula Avas 
slightly redder than the surrounding fundus, and there 
AA'cre a fcAV A\dute granular specks on and about it 

This case illustrates the arteriosclerotic 
plaques, the density of the retinal edema and 
the manner of its disappearance in a patient 
with hypertension who died shortly afterward, 
from a cerebral vascular accident 

SUMMARY 

In cases of embolism of the central retinal 
arterj', an early sjgn is the interruption of the 
blood stream, usually in a vein, although it may 
be in both a vein and an arterj^^ The site of 
predilection seems to be the superior temporal 
divisions The zone of retinal edema is rather 
sharply defined to an oval, which includes the 
disk and the macula and rarely, if ever, extends 
more than 1 disk diameter beyond either oi 
both The size of the maculai so-called cherry 
red spot, a misnomer, depends on the choroidal 
blood supply, on the type of fundus, whether 
albmotic, mottled or some other form, and on 
the intensity of the edema At the onset the 
maculai spot is unchanged m size, but as the 
retinal edema increases, it becomes smaller and 
smaller and may entirely disappear Later, as 
the edema subsides, the macula becomes larger 
and larger With the disappearance of the edema 
the color of the fundus is more or less uniform, 
and many fine, yellow-white, pinpoint dots are 
scattered over it These are best seen where 
the fundus is reddest — the macular region 

Coincident with the decrease in the edema 
there is a progressive narrowing of both the 
A'^eins and the arteries The arteries finally 
become mere white threads, devoid of plaques 
on their walls It is probable that in the case 
of a true embolism there are no retinal hemor- 
rhages At a variable time after the plugging 
of the artery, the optic nerve begins to lose 
its normal pink color, and eventually it becomes 
a sharply demarcated, atrophic, white disk 

In cases of endarteritis there is at the onset 
of the blindness ahvays some evidence of pre- 
existing arterial disease — an increased reflex 
from the vessels, increased visibility of the wall, 
irregularity of caliber, indentation of veins, minute 
aneurysms, exudates, hemorrhages or other signs 
of arteriosclerosis and hypertension The inter- 
ruption of the blood stream is much less constant 
than in embolism, and often what seems to be 
a fragmentation is a beaded vessel or one cov- 
ered by the edematous retina The retinal edema 
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IS thickei than in the case of embolism and is 
often dappled, with patches of increased white- 
ness m the involved area The edema is usually 
throughout the entire visible letma, and is not 
limited to a posteiior oval region 

An embolism may be superimposed on en- 
darteritis, and after the pi unary retinal edema 
has subsided, a minute white plug may be found 
m a distal branch of the artery 

t 

CONCLUSIONS 

In cases of embolism of the central retinal 
artery, the aiteries become mere threads and the 
veins greatly reduced in size The wall of the 
arteiy may be visible The optic nerve is white, 
completely atiophic and sharply outlined 


In cases of endarteritis, the arteries are rarely 
as small as those found with embolism There 
ai e always white plaques along their walls The 
optic nerve atrophy is similai to that of em- 
bolism 

The retinal edema from embolism is limited 
to an oval area, which includes the disk and 
the macula The edema in endarteritis usually 
involves the entire visible fundus 

These conclusions, based on the intensive study 
of photographs and fundi, are offered for serious 
consideration and are advanced in the hope that 
other observers may confirm them, so that even- 
tually embolism can be moie readily differenti- 
ated from endarteritis 

344 State Street 



AN UNUSUAL CASE OF HODGKIN’S DISEASE 

SECOND REPORT + 

TOHN WAITE AVERY, MD 

AND 

I W WARREN, MD 

HOLLYWOOD, CALIF 


In a previous issue of the Archives, we made 
p preliminary report on the case of Mrs M W . 
then aged 50, m whom the disease involved the 
l 3 miphatics of the bulbai conjunctiva of both 
globes, as ivell as various somatic glandular 
structures 

A lump in the cheek v.as first noticed by the patient 
in 1935 and was soon followed flat, reddish growths 
on the eyeballs 

They were not tender and did not respond to medical 
treatment About one year after their appearance they 
were excised, but in six months thej again appeared on 
both globes in the same locations Invasion of other 
glands was increasing, the patient w’as weak and losing 
weight, vision w'as poor and painful, and she had pro- 
nounced nasal occlusion 

The patient came under the care of one of us (J W 
A ) m April 1940 and w'as referred to the Malignanc>' 
Committee of the Holly w'ood Presbjterian Hospital 
\ biopsy of tissue from the inguinal glands was made 
The committee and tlie laboratory concurred in the 
diagnosis of Hodgkin's aisease, after Wassermann 
(Kolmer) and Kahn tests and an agglutination test for 
brucellosis gave negative results 

In Ma> and lune 1940, Dr J W Warren gave a 
series of fifteen roentgen treatments to the globes and 
the affected glands, and a second series, of ten treat- 
ments, m November and December of the same year 

Ten dajs after the first roentgen treatment the 
ocular lymphoid growdhs were thinner and somewhat 
bleached In another eight daj s the ej es were markedly 
better, and all enlarged glands smaller Nasal obstruc- 
tion W’as no longer felt subjectiveh, and the pharyn- 
goscope show’ed an open epipharinx The improvement 
W’as general and constant ” 

Frequent examinations of the eyes over a period of 
a \ear show’ed no unfavoiable clianges Normal vision 
W’as maintained w'lth a moderate correction “By 
March 21, 1941, the only glandular enlargements palpable 
were the one on the left cheek, which was small and was 
felt onlv on deep palpation , a cordlike condition of the 
upper anterior cervical cliams, small but palpable , 
and a few’ small, irregular stained areas on the left 
globe at the site of the extensive lymphatic infiltration ” 

* Report as of Dec 18, 1944 

1 Avery , J W , and W arren, J W An Unusual 
Case of Hodgkin’s Disease A Preliminan Report, 
Arch Ophth 27 1019 (Dec ) 1941 


Since the date of this leport, November 1941, w’e have 
kept regularly in touch with the patient In 1942 no 
roentgenographic or other treatments were given 
In May and June 1943, ten roentgen treatments w’ere 
given to the somatic glandular areas only, not to the eyes 
There w’as no evidence of a return of the former patho- / 
logic process, but the patient was somewhat asthenic, 
and the gastrointestinal tract was not normal The 
latter conditions w’cre finally determined to be caused 
bv overw’ork, under unfavorable shop conditions 
A change to better surroundings brought a rapid im- 
provement in her general health, including a gam of 15 
pounds (6 8 Kg ) The patient remains in excellent 
health and has had only a few’ slight colds the past four 
years 

There has never been the slightest tendency to a recur- 
rence of the lymphatic involvement of the bulbar con- 
junctnas Both scleras are white, but the left, at the 
site of the former grow’th, appears slightly pebbly, and 
tw’O small vessels traverse this area The former 
leukoma, near the center of the left cornea, is now’ a 
faint nebula measuring about 3 by 4 mm The nose and 
throat are m good condition There still remains a small 
infiltrate in the left buccal muscle, freely moiable, 
painless and found only on deep palpation 
The upper part of each anterior cervical chain of 
glands is slightly’ palpable only as a thin cord, probably 
the result of a sclerotic change, and the posterior chains 
cannot be felt 

The Malignancy Committee of the Hollywood Presbi - 
terian Hospital reports as follow’s 
“Examination reveals no evidence of the former 
Hodgkin’s disease The eyes seem clear There is 
still a small lesidual lump in the left cheek Palpation 
of all the superficial lymph nodes m the groins, axillas 
and elbows gives negative results There seems to be 
no palpable enlargement of the spleen ” j, 

The purpose of this lepoit is not to offei a 
new’ therapeutic approach to Hodgkin’s disease 
but simply to record an appaiently unreported 
invasion of unusual lymphatic aieas, to w’hich 
roentgen radiation w’as applied, successfully thus 
far, and without injury to the delicate structuies 
of the globes 

We hope to report again, pel haps after several 
more years 

7166 Sunset Boulevard 
1680 North Vine Street 
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CARDINAL POINTS IN THE STATIC AND IN THE DYNAMIC EYE 


Joseph I Pascal, M D , New York 


The e3'e like every compound optical system, 
has SIX important leference points (and planes) 
— the so-called cardinal points These are the 
tno principal focal points, designated as and 
F , , the tn o principal points, and Pa, and the 
tno nodal points, and No Once these six 
points aie located (m fact, even the first four 
suffice), calculations and constructions for image 
position, image magnification, etc , are easil)’" 
made 

A scheme foi remembering the relative dis- 
tances between these cardinal points was pre- 
viously published ^ This method utilizes the 


points resulting from accommodation can be 
visualized and easily remembered by utilizing 
another benzene ring inside the original ring 
This is a thinner and longer 'Ting,” placed as m 
figure, B I shall designate the principal and the 
nodal points of the accommodated eje as P/ , 
P,' , Nj' , Ng' (read P one prime, etc ) 

It is known that since the accommodated e}e 
IS a stronger optical S3'’stem, its focal distances 
must be shorter A glance at the diagram (B) 
shows this, as is closer to Pi' than it is to Pi 
and Fo is closer to Pg' than it is to Pg The dis- 
tance between any two points may be repre- 



Scheme to show cardinal points (A) in the static (nonaccomuiodated) eye and {B) m the accommodated eye 


well known benzene ring, on which the cardinal 
points are placed, as m A of the figure Any 
two opposite sides which are parallel are equal 
Thus if the distance between any two points is 
repiesented by the two corresponding letters, 
= N, Fo , P2 Fo == Fi , P, Po = Ni No, 
and Pi Ni = Po No The distance betw^een the 
principal point and the corresponding nodal 
point, 1 e , Pi Ni or P2 Ng, is equal to the radius 
of the single refracting surface w hich can replace 
the whole ocular system This potential radius 
is equal to the diffeience betw^een the principal 
focal lengths 

Now , wdien the eye accommodates it becomes 
a different, specificalN a stronger, optical system 
This causes a displacement of all the cardinal 
points, so that they occup3 different positions in 
the accommodated 63 e than the3r did in tlie non- 
accommodated 036 The shift m the cardinal 

1 Pascal, J I A ^lemorj Scheme for the Cardinal 
Points Arch Ophth 22 448 (Sept ) 1939 




sented by the two corresponding letters, and 
one sees that the distance between the principal 
points in the accommodated eye, P^' and P2', has 
increased, as has the distance betw^een the two 
nodal points, N^' and N2' The distance between 
the principal and the corresponding nodal point 
has decreased That is, P/ P2' is more than 
P1P2, N/N,' IS more than NiNg, P/ N/ is 
less than P^ N^ and Po' NT' is less than Po No 


The equality of opposite parallel sides, of 
course, holds as good in the inner “ring” as in 
the outer “ring” Thus, P/Fi = No'Fo, 
Po^ = NV Fj, and so on 


As a result of the increase of powder, one knows 
that Fi and F2 must have moved closer to the 
cornea The diagram shows that as a result of 
the accommodation the two principal points have 
mo\ed farther apart, as have the two nodal 
points Also, the principal and the corresponding 
nodal point have moved closer together 

When one visualizes the cornea to the left of 
the “nng” in B. one sees wFat happens dunng 
319 
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accommodation The principal points have 
moved farther away from the cornea, to P^', 
and P, to Pn', the nodal points have moved 
closer to the cornea, Nj to N^' and No to Nj' 
This movement of the principal and the nodal 
points brings the conespondmg pairs closer 
together and shows the increased power of the 
system For P^ m the nonaccommodated eye 
and Pj' Nj' in the accommodated eye, each repre- 
sents the equivalent radius of curvature of a 
single ref 1 acting surface which could replace 
the V hole optical system 

The forward movement of the nodal points ex- 
plains why the retinal image, irrespective of its 


clearness, is larger in the accommodated eye than 
it is in the nonaccommodated eye The greater 
separation of the nodal points in the accommo- 
dated e3'e also shows that the displacement of the 
axial ray is greater in the accommodated eye than 
it is in the nonaccommodated eye 

Thus, the long benzene “ring” inside the regu- 
lar “ring” shows at a glance the changes taking 
place in the position of the cardinal points when 
the ej’^e accommodates and their significance 
With the aid of the double “ring” these rela- 
tionships can be easily remembered 

37 West Ninety-Seventh Street 
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RETINAL VASCULAR MICROMETRY AND ESSENTIAL HYPERTENSION 

FERDINAND L P KOCH, M D 

NEW YORK 


Variations m the diameters of retinal vessels 
observable ophthalmoscopically in the eyes of 
normal and of hypertensive persons have drawn 
the attention of numerous workers since the 
first report of retinitis m nephritis was published 
by von Graefe,’^ m 1855 , however, Liebreich,^ in 
1859, m his detailed description of “albuminuric 
retinitis,” was the first to mention the existence 
of narrowed arterial vessels 

Frequent attempts have been made since the 
initial published method by Ruete,® in 1852, to 
obtain absolute measurements of the dehneable 
ophthalmoscopically visible retinal structures m 
the living human eye (table 1) The basic goal 
has been the attainment of unquestionable ac- 
curacy by practical means Numerous ingenious 
instruments and methods have been devised, 
all of which, however, in some manner combine 
a grid, graticule or micrometer scale with an 
ophthalmoscopic apparatus The application of 
retinal photography, as advocated by Tengroth ^ 
and by Nordenson,® provides for the later, and 
more leisurely, analysis of structures that pre- 
viously had undergone examination Haessler 
and Squier® employed this method in 1931 in 
their study of the alterations in caliber of tbe 
retinal arterioles in persons with early hyper- 
tension Puntenney,’' more recently, has employed 

From the Departments of Ophthalmology of Belle- 
vue Hospital and New York University, and the Man- 
hattan Eye, Ear and Throat Hospital 

1 von Graefe, A Ueber eine Krebsablagerung im 
Innern des Auges, deren ursprunglicher Sitz zwischen 
Sclera und Chorioidea war, Arch f Ophth 2 (pt 1) 
214-224, 1855 

2 Liebreich, R Ophthalmoskopischer Befund bei 
Morbus Brightii, Arch f Ophth 5 (pt 2) 265-286, 1859 

3 Ruete, C G T Der Augenspiegel und das 
Optometer fur practische Aertze, Gottingen, Dieterich, 
1852 

4 Tengroth, S Demonstration av matningar av 
ogonbottnen, Hygiea 92 828-829, 1930 

5 Nordenson, J W Ueber Messungen am Augen- 
hintergrunde, Ztschr f ophth Optik 19 1-3, 1931 

6 Haessler, F H , and Squier, T L Measure- 
ments of Retinal Vessels in Early Hypertension, Tr 
Am Ophth Soc 29 254-262, 1931 

7 Puntenney, I Effect of Certain Chemical Stimuli 
on Caliber of Retinal Blood Vessels, Arch Ophth 21 
581-597 (April) 1939 


experimentally the method suggested by Lam- 
bert,® m 1934, by means of which direct micro- 
scopic examination of the living eye is facilitated 
by the use of a planoconcave contact glass A 
miniature camera and a micrometer ocular attach- 
ment were used to provide photographic records 
of intraocular vessels under varying pharma- 
cologic changes of environment 

The earliest investigators devised crude grids 
or graticules for use with reflecting mirrors and 
indirect ophthalmoscopy, but it was not until 
1864 that the first measurements of the caliber of 
the arterial vessels of the human retina were pub- 
lished by Zander ® (table 2) Subsequent tech- 
nical improvements in the construction of oph- 
thalmoscopes and their accessories made possible 
the eventual incorporation of the Morgan ” i 

gaticulle m the Keeler hand instrument for I 
direct ophthalmoscopy This graticule, or some 
modification of it, is the most readily utilizable I 
hand grid measuring method now currently m 
use. Its convenience obviates the necessity of 
transporting the patient to a more complicated, 
stationary apparatus 

In my own studies a modified Morgan graticule i 
incorporated in a Keeler ophthalmoscope was 
used This instrument previously had been 1 

employed by Wagener Cusick | 

and Herrel 1 ® (1939) in their investigations j 

! 

8 Lambert, R K (a) A Method for Study of i 
the Retinal Circulation, Arch Ophth 12 868-873 (Dec ) 
1934, (&) Studies of the Retinal Circulation by Direct 
Microscopy, Am J Ophth 18 1003-1013 (Nov ) 1935 i 

9 Zander, A The Ophthalmoscope Its Varieties j 
and Uses, translated by R B Carter, London, Robert 
Hardwicke, 1864, p 101 

10 Morgan, O G A Retinal Graticule, Bnt T 

Ophth 11 339-341 (July) 1927 ' 

11 Koch, F L P Retina in Systemic Hyperten- 
sion A Clinical Study of the Caliber of the Retinal 
Arterioles and the Retinal Arterial Diastolic Blood 
Pressure, Arch Ophth 26 565-581 (Oct) 1941 

12 Wagener, H P Ocular Changes Following 
Cervicothoracic Sympathetic Ganghonectomy, S Chn 
North America 11 867-873, 1931 

13 Cusick, P L , and Herrel, W E Retinal Ar- 
teriolar Changes as Part of an Induced General Vaso- 
spastic Reaction Effect of Tobacco and Cold Arch 
Ophth 21 111-117 (Jan) 1939 
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The graticule is cross lined into millimeter 
squares, and equidistant cross lines subdivide 
these into squares of 0 2 mm each These indi- 
vidual squares, when focused on the retina in 
cases of emmetropia, bound an anatomic retinal 
surface area which has been calculated by the 
maker to measure 0 186 mm on each of its four 
inner margins On ophthalmoscopic examination, 
the size of these smaller squares increases in 
cases of hyperopia, when projected on to the 
retina, and decreases in cases of myopia, for 
example, any side of such a square is equal to 
an anatomic distance of 0 190 mm at -f- 3 D but 
only to 0 180 mm at — 3D 
The graticule is interposed m the beam emanat- 
ing from the electric ophthalmoscope lamp and 
is focused sharply on the retina by adjustment 
of a separate attachment on the instrument The 


nally devised by Morgan in that squares and 
guiding lines of various sizes permit of a more 
versatile use Another modification, introduced 
by the maker m the more recent “Decagon’^ 
model, has been studied by Berens and McLaugh- 
lin The value for each smaller square in this 
instrument m the emmetropic eye is equal to 
0 1408 mm , also, there is a larger central 
square in which lines of varying thickness have 
been etched, so that retinal structures as small 
as one third of a square may be measured It 
is thought that errors of measurement dependent 
on estimation of size are decreased by the use of 
this innovation, however, there is as yet no 
confirmation of this statement 
Wagener,^^ in 1931, in measuring the retinal 
arterioles before and after cervicothoracic sym- 
pathetic ganglionectomy, and Cusick and Herrel, 


Table 3 — Table of Equivalents for Modified Morgan Giaticule in Keeler Ophthalmoscope 



Value of 



Fractional Estimation of Squares 

and 



Graticule 



Corrected Values in Microns 



nioptric 

Squares 













Strengths 

m Mm 

% 

y* 

% 

% 

% 

% 

+10 00 

0192 

38 40 

48 00 

64 00 

96 09 

128 00 

144 00 

+ 800 

01916 

38 32 

47 90 

63 87 

95 80 

127 73 

143 70 

+ 600 

01913 

38 26 

47 83 

63 77 

95 65 

127 63 

143 48 

+ 400 

0191 

38 20 

47 75 

63 66 

95 50 

127^2 

143 25 

+ 300 

0190 

38 00 

47 60 

63 33 

95 00 

126 66 

142 60 

+ 200 

0189 

37 80 

47 25 

63 00 

94 60 

125 00 

141 75 

+ 100 

0188 

37 60 

47 00 

62 60 

94 00 

125 32 

141 00 

000 

0186 

3710 

46 50 

62 00 

93 00 

124 00 

139 50 

— 100 

0184 

36 80 

46 00 

61^3 

92 00 

122 56 

138 00 

— 200 

0182 

36 40 

45 50 

60 00 

9100 

12132 

136 60 

— 300 

0180 

36 00 

45 00 

60 00 

90 00 

120 00 

135 00 

— 400 

0178 

35 60 

44 SO 

69 33 

80 00 

118 66 

133 60 

— 600 

0172 

34 40 

43 00 

57 33 

86 00 

114 56 

129 00 

— 800 

0164 

32 80 

4100 

54 06 

82 00 

109^2 

123 00 

—10 00 

0160 

30 00 

37 50 

50 00 

75 00 

100 00 

112 60 


spherical refractive power of the eye under 
examination is indicated as in other standard 
ophthalmoscopes The maker has furnished a 
correction table for the various dioptric strengths 
necessarily employed in bringing into clear view 
the intraocular structures being measured These 
strengths range from -}- 10 D through 0 to — 10 
D , inclusive Since retinal vessels occupy only 
a portion of any small square of the graticule 
projected on the retina, fractional estimation of 
their relative size must be made A monogramic 
table of equivalents was devised to facilitate the 
conversion of these values to microns (table 3) 

The instrument employed by Neame (1936) 
was the Keeler ophthalmoscope m which he had 
incorporated his modification of the Morgan 
graticule The graticule differs from that origi- 

14 Neame, H A ^Method of Estimating the Calibre 
of Retinal Arteries in the Lmng Eye by Means of 
the Ophthalmoscope, Illustrated by Results in Some 
Normal and Pathological Cases Tr Ophth Soc 
U Kingdom 56 1 55-162, 1936 


in 1939,^^® m their study of the changes m the 
retinal arterioles as part of an induced general 
vasospastic reaction, appear to have been the 
first to select a point peripheral to the margin of 
the optic disk at which to determine the caliber 
of the vessels under observation They mea- 
sured the diameter of the retinal arterioles at 
approximately Yz disk diameter distal to the 
margin of the papilla That this is of some sig- 
nificance already has been pointed out with 
regard to whether the retinal arterial vessels are 
arteries or arterioles It will be mentioned sub- 
sequently 

Lo Cascio,^® in 1922, appears to have devised 
a formula based on principles employed m 

15 Berens, C, and McLaughlin, C K The Keeler 

Decagon Ophthalmoscope as a Refractometer Am T 
Ophth 17 402-416 (May) 1934 ’ 

16 Lo Casao, G Un nuovo wetodo per la deter- 
mmzione della grandezza reale di tratti di fondo ocu- 

(Yuly) 192?° Riv d’ottica 2 51-64 



324 


ARCHIVES OF OPHTHALMOLOGy 


astronomy, which, when applied to observation 
'of the retinal structures with Gullstrand and 
Thorner ophthalmoscopes, anticipated the later 
work of Hennksson Lo Cascio,^® m 1926, pub- 
lished a few measurements of the caliber of 
retinal arterial vessels at the margin of the disk 
m a small group of persons, of whom some were 
normal adults and some had chronic renal 
disease 

Lobeck,^” in 1934, described his method and 
apparatus for the measurement of ophthalmo- 
scopically visible retinal structures The device 
IS based on the principles of hehometry and is 
installed in the reflex-free, simplified Gullstrand 
ophthalmoscope Hennksson/^ m 1924, had sug- 
gested their application, but, unlike the modifi- 
cation offered by Lobeck,^® Henriksson’s instru- 
ment was so constructed that the lens of the 
objective was split, while in Lobeck’s the ocular 
was split The earlier work of Lo Cascio 
appears to have been unknown to these two 
authors 

It IS possible with his appaiatus, according to 
Lobeck,®“ writing in 1934 and in 1937, to mea- 
sure the optic papilla with absolute accuracy and, 
by splitting the ocular and making positional ad- 
justments of its axis, to determine the diameter 
of the retinal vessels at any point on the disk or 
at Its margin by a direct reading from the scale 
mounted on the ocular which Nonius incorpo- 
rated in the apparatus It is necessary, however, 
to accept as a constant unit the figure of 1 5 mm 
as representing the horizontal diameter of the 
disk Lobeck cited several authors to support his 
contention that this is the mean anatomic size 
of the nerve head 

Kuhn,®^ in 1937, employed the Lobeck heh- 
oineter and measured the papillas and the retinal 
vessels at the margins of the disks of 100 normal 
adults He assumed arbitrary successive papilla 
diameters of 15, 16 and 1 7 mm m order to 
compaie the probable accuracy of the measure- 
ments he made of the retinal vessels He calcu- 
lated fiist the true values of the measured rela- 
tive values, working from a basic absolute hori- 

17 Hennksson, V Oftalmomikrometnska forsok, 
Hygiea 86 887, 1924 

18 Lo Cascio, G Ricerche cliniche, anatomo-pato- 
logiche e patogenetische sulla neuroretinite nefntica, 
Ann di ottal e dm ocul 54 3-64 (Jan ) 1926 

19 Lobeck, E Ueber Messungen am Augenhinter- 
gTtrnde, Arch f Ophth 1S3 152-165 (Nov) 1934 

20 Lobeck, E (a) Ueber den Durchmesser der 
Netzhautgefasse am gesunden und kranken Alenschen, 
Arch f Ophth 136 439-456 (Feb) 1937, (h) foot- 
note 19 

21 Kuhn, W Ueber Messungen am Augenhmter- 
grunde. Arch f Ophth 138 129-148 (Oct) 1937 


zontal diameter of the papilla of 1 5 mm , as did 
Lobeck His conclusions tended to confirm the 
results of the latter, and he came to the con- 
clusion that in normal adults retinal arteries that 
measured less than 86 microns or more than 138 
microns in caliber at the rim of the papilla and 
retinal veins that measured less than 100 mi- 
crons or more than 159 microns at the same 
location were narrower and wider, respectively, 
than normal 

Badtke,^® in 1937, also using the Lobeck 
apparatus, obtained essentially the same range 
of measurements of retinal arterial vessels in 
normal persons Cotton, Lewis and Egenhofer,®® 
however, in 1940, employed a modification of the 
method of calculation described by Lobeck in that 
they applied a factor for the refractive correction 
of each eye of their subjects to a formula from 
which they believed that the exact magnification 
of retinal structures obsen^ed with the Lobeck 
device could be determined They expressed the 
opinion that the mean figure of 1 5 mm for the 
horizontal diameter of the disk, as proposed by 
Lobeck and accepted by Kuhn and by Badtke, 
permitted too large an error, since they found in 
a small group of cases that the true disk diameter 
varied from 1 2 to 1 7 mm The mean value ob- 
tained was 1 43 mm 

These authors stated the belief, also, that it was 
necessary to measure the diameter of each retinal 
vessel rather than only one or a few of them 
because an additional factor of error would be 
introduced if thiS were not done They gave no 
figures, however, for the diameters of the vessels 
measured but calculated in square millimeters 
the entire retinal vascular bed at the margin of 
the disk by measuring the caliber of all the ves- 
sels, both arterial and venous, in each eye at that 
location These figures, they stated, were free 
from any assumed values 

They concluded that the total letinal vascular 
bed probably was diminished in certain deteriora- 
tive mental diseases It should be pointed out, 
however, that Kuhn found smaller vascular di- 
ameters when correcting his figures on the basis 
of a papilla diameter of 1 6 mm than when he 
used larger disk sizes In the absence of recorded 
actual values for vascular diameters, it is reason- 
able to suppose that had Cotton, Lewis and 
Egenhofer given these figures, they would have 

22 Badtke, G Kalibermessungen an den Netzhaut- 
t^efassen bei Hochdruck- und Nierenkranken, Khn 
Monatsbl f Augenh 99 655-669 (Dec) 1937 

23 Cotton, J M , Lewis, N D C , and Egenhofer, 
A W Vascular Bed of the Retina in Mental Dis- 
ease, Arch Neurol &- Psychiat 43 891-900 (May) 
1940 
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been smaller generally than those of Kuhn, 
since these three co-authors m their study deter- 
mined the anatomic value of the disk to be 1 43 
mm Cotton and Rosin further refined the 
^ formula method and concluded that measure- 
ments thus obtained probably were reliable to 
0 01 mm 

There should be mentioned here the prism dis- 
placement method of Rucker ( 1939) , which as- 
sumes a nodal point of approximately 17 mm 
and, therefore, a lesser magnification of the fun- 
dus than that of 14 to 15 diameters which is be- 
lieved to be obtained with the standard hand 
ophthalmoscope His values for the caliber of 
the arterial vessels of the human retina compare 
, favorably with those obtained by other workers 
\ with other methods 

It IS difficult, however, to compare the figures 
obtained by the various investigators, since dis- 
similar instruments have been employed, methods 
and subjects have varied greatly and the sites at 
which the vessels were measured also have been 
unalike Certain of the workers measured only 
some, or not all, of the vessels All the figures 
obtained undoubtedly reflect to some degree the 
intangible factor inherent in the clinical fact 
that not only the observer but the subject was 
not a precision machine Therefore, no matter 
how carefully and patiently the measurements 
>• were made, some deviations from absolute ac- 
curacy probably have occurred Thus, it would 
appear that the recorded measurements of the 
diameters of retinal vessels in the living eye 
probably should be considered in the main as 
no more than approximately or reasonably ac- 
curate 

A comparison of the average or ranges of the 
figures for all arterial vessels, whether measured 
with the graticule instruments or with the 
heliometer devices, reveals no notable discrepancy 
. if it IS recalled that the use of the latter- necessi- 
tates the measurement of the vessels at the mar- 
gin of the papilla, where the diameters are readily 
seen to be greater than when observed more 
peripherally Thus, all of the retinal arterial 
vessels in the vicinit}^ of the nerve head in normal 
persons, with no sj^stemic or local vascular dis- 

24 Cotton, J M , and Rosin, S Measurement of 
the Structures of the Fundus, Arch Ophth 23 1146- 
1156 (June) 1940 

25 (a) Rucker, C W Personal communication to 
the author, 1939 (6) Cusick, P L , Benson, O O, Jr, 
and Boothby, W M Effect of Anoxia and of High 

' Concentrations of Ox\gen on the Retinal Vessels Pre- 
liminary Report, Proc Stpff Meet, Lfayo Gin 15 
500-502 (Aug 7) 1940 

26 Duke-Elder, W S Text-Book of Ophthalmol- 
ogy, St I ouis, C V Mosbv Company 1933, \ol 1 


ease, are found to range m caliber, as determined 
from all available published figures, from 50 to 
120 microns when measured with the graticule 
and from 86 to 150 microns when measured with 
the heliometer (table 2) 

ANATOMY AND PHYSIOLOGY OF THE ARTERIAL 
VESSELS OF THE RETINA 

The ophthalmic artery m man branches directly 
from the internal carotid artery and is consid- 
ered by some authorities virtually a branch of 
the circle of Wilhs The internal carotid artery 
narrows immediately after it gives off the oph- 
thalmic artery The latter averages 1 5 mm m 
diameter while the former averages 5 4 mm m 
diameter just proximal to the branching off of 
the ophthalmic artery and 3 8 mm just distal to 
that point A high pressure in the ophthalmic 
artery is believed to be maintained by this reduc- 
tion m caliber of the internal carotid artery 

The central artery of the retina arises from 
the ophthalmic artery on the entrance of the latter 
into the orbit The former then traverses the 
lateral surface of the optic nerve until it enters 
the nerve, usually at a distance of 10 to 15 mm. 
posterior to the globe The artery bifurcates 
within the intraocular portion of the optic nerve 
into a superior and an inferior papillary artery. 
Ophthalmoscopically, these two branches are not 
always fully visible because they exhibit remark- 
able variability in their anatomic lengths and m 
their points of emergence on to the papilla , how- 
ever, they rarely extend beyond the nm of the 
optic disk Each of these two arteries divide, in 
turn, to give rise normally to temporal and 
nasal arterial branches, which traverse the nerve 
fiber layer of the retina and supply the retinal 
cjuadrants to their peripheries 

Friedenwald,^® in considering the role of ar- 
terial vessels of the retina, stated “It is of no 
interest whether these vessels are arteries or 
arterioles” Wagener^® pointed out, however 

Perhaps of first importance in the interpretative study 
of the retinal arterial vessels is the decision as to 
whether they should be regarded as arteries or arterioles 

The central artery of the retina does not differ 


27 Whitnall, S E The Anatomy of the Human 
Orbit and Accessory Organs of Vision, ed 2, London 
Oxford University Press, 1932 Friedenwald, J S • 
Retinal Vascular Dynamics, Am J Ophth 17 387-395 
(Afay) 1934 

28 Friedenwald, J S The Pathology of the Ocular 
Changes m Nephritis and Hypertension, m Berglund 
H, and Aledes, G The Kidney m Health and Dis- 
ease, Philadelphia, Lea & Fcbiger, 1935, pp 638-664 

29 Wagener, H P The Nature and Significance 
of the Retinal lesions Associated with Hjpertensive 
Disease, Tr Am Acad Ophth 44-54-74, 1939 
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essentially from other vessels of similar size in 
Its course through the orbit and the optic nerve , 
however, after the arteiy passes through the 
lamina cribosa of the optic nerve, the arteiial 
coat diminishes rather abruptly to about one third 
of Its previous thickness This transition normall}^ 
i^less obvious between the central artery and the 
papillary arteries than it is between the latter 
and the retinal arterial vessels proper These 
smaller vessels dimmish progressively in caliber 
to capillary size 

Fnedenwald has observed that the reduction 
m caliber is due largely to the diminution of the 
media, although the adventitia becomes thinnei 
and looser m structure The histologic demon- 
stration of the presence of smooth muscle fibers 
in the normal retinal arterial branches is diffi- 
cult, but the presence of contractile elements on 
both clinical and experimental grounds is con- 
ceded by this worker The elastic lamella at 
first IS preserved but becomes somewhat reduced 
in density until it no longer can be seen in the 
more distal secondary branches and m the ter- 
tiary branches The intima remains unchanged 
The veins and the arteriolar and venous capil- 
laries normally are differentiated histologically 
from precapillary arterial vessels of any size by 
their lack of smooth muscle cells and the pres- 
ence of an internal elastic lamella 

The retinal vessels sustain an internal pres- 
sure approximately equal to that sustained by 
vessels of a similar order of size elsewhere in 
the body, but the pressure in the terminal arter- 
ioles most probably is somewhat higher than the 
average elsewhere The intraocular pressure of 
some 20 mm of mercury, however, exerts an 
external supportive force on the intiaoculai ves- 
sels Fnedenwald -® stated 

It IS perhaps as a response to tins relief from inter- 
nal strain that the unusual delicacy of the retinal 
arterial wall is to be understood This delicacy of 
structure may explain the unusually great local effects 
of changes in blood pressure if these local effects are 
truly disproportionate to those in other organs and not 
merely more easily recognizable 

He also suggested that relative malnutrition of 
the walls of the retinal arterial vessels may result 
in fibrous thickening of the media and adventitia 
since there exist no vasa vasorum in these small 
vascular channels 

The size of the arterial vessels m the retina, 
as well as those of similar caliber elsewhere in 
the body, has interested many observers Kerno- 
han, Anderson and Keith and their co-workers 

30 Kernohan, J W , Anderson, E W, and Keith, 
N M The Arterioles m Cases of Hypertension, 
Arch Int Med 44 395-423 (Sept) 1929 


classified small arterial vessels of diameters rang- 
ing from 25 to 125 microns as arterioles Others 
have placed the upper limit of arteriolar diameters 
at 150 microns, while Bell stated his opinion 
that this limit should not exceed 40 microns The 
muscle and the internal elastic lamina, however, 
already have been reduced to a minimum in ves- 
sels of the latter caliber, and such vessels should 
be considered precapillary arterioles 

These workers studied fixed tissues stained 
with standard or special dyes and examined 
microscopicall} Only vessels that were cut to 
true cross sections were measured A monocular 
micrometer for incorporation in a standard micro- 
scope was used The distinction between arteries 
and arterioles m their studies, therefore, is largely 
an arbitrary one and is based on the diameter of 
the vessel rather than on other criteria, since 
there exists no true anatomic distinction, such as 
that between the structure of venous and of 
arterial vessels of precapillary size or larger 

Ophthalmoscopically, measurements of the 
retinal arterial vessels, whether made with the 
giaticule or with the hehometer, have been taken 
in the mam at the margin of the optic disk The 
previous exceptions have been those made b} 
Wagener and b} Cusick and Herrel These 
workers have referred to the retinal arterial chan- 
nels measured by them as arterioles, the other 
investigators have termed these vessels arteries 
although their recorded measurements of these 
vessels at the margin of the papilla, or just im- 
mediately peripheral to that point, in the living 
human eye do not exceed the arbitrary uppei 
limit set foi arteriolai caliber Inadvertently, the 
papillar) arteries occasionally may have been 
measui ed 

It would appeal, then, that the retinal branches 
of the central artery of the retina should be 
designated as arterioles, since they are within 
the limits of size of arterioles in geneial Wag- 
enei pointed out that this is of clinical impor- 
tance when he stated, “Lesions observed in the 
retinal arterial v'^essels should be considered as 
indicative of systemic ai tenolosclerosis, lather 
than of arteriosclerosis ” 

COMMENT 

Wageiiei and Keith,®^ in then lecent review ot 
diffuse arteriolai disease with hypertension and 
the associated retinal lesions, stated “Any ele- 
v'^ation of systemic blood pressure is probabl} 

31 Bell, E T , cited by Wagener 29 

32 Wagener, H P, and Keith, N M Diffuse 
Arteriolar Disease with Hypertension and the Associa- 
ted Retinal Lesions, Medicine 18 317-430 (Sept ) 1939 
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accompanied by a use of blood piessnre in the 
retinal arleiial system” Baillart and his fol- 
lowers and Siiganuma and olheis have demon- 
stiated that the rise in the retinal mtia-artenal 
pressure iindei varying conditions may or may 
not be piopoitional to the elevation of pressure 
in the brachial arteries The coincidental and 
associated changes, both physiologic and struc- 
tuial, that occiii in the retina and in its vessels 
with elevation of the systemic and, presumably 
then, of the letinal blood pressure lend them- 
selves to early lecogmtion by the usual ophthal- 
moscopic methods, and information of consider- 
able clinical value may be obtained by careful 
examination This intei pretative proceduie is 
valuable m diflerentiatmg the vaiious types of 
systemic vascular disease in which elevations of 
hlood piessure occur Wagener and Keith 
stated 

If It can be assumed, as seems logical, that the 
i isiblc reactions in the retinal vessels arc similar, 
though at times disproportionate, to the invisible reac- 
tions taking place m vessels of similar sire through- 
•out the bodj', it is obvious that an explanation of the 
mechanism of these reactions m the retina will go far 
toward solving the mechanism of diffuse vascular dis- 
•ease This phase of ophthalmoscopy is of particnlai 
interest to the internist 

It IS nov generally accepted that widespread 
increased peripheral resistance to blood flow m 
hypertensive, vasculai lenal disease lesults in 
an elevation of systemic blood piessure and that 

33 Baillart, P Circulation arterielle retimennc 
Essais de determination de la tension arterielle dans 
les branches de I’artere ccntrale de la retinc, Ann d’ocul 
154*257-271, 1917, La prcssion arterielle dans les 
branches de I’artcre centralc de la retinc Nouvelle 
technique pour la determiner, ibid 154 648-666, 1917, 
“La circulation retinienne a I’etat normal et a I’etat 
pathologique Precedes modernes d’examcn et de diag- 
nostic, Pans, Gaston Doin, 1923, The Retinal Circula- 
tion m the Normal and Pathologic State, translated 
by J E Lebensohn, Chicago, The Professional Pi ess 
Inc, 1928, Quelques considerations sur la pression dans 
la veine centrale de la retine, Ann d’ocul 168 513- 
539 (July) 1931 , L’hypertension arterielle retinienne 
Tr Internat Cong Ophth (1937) 1 87-142, 1938 
Bailliart, P , Magniel, and Saragea Messures de la 
pression arterielle retinienne et de la tension cephalo- 
rachidienne dans quelques cas d’hypei tension arterielle. 
Arch d' mal du coeur 17 289-294 (May) 1924 
34 Suganuma, S Studien uber den Blutdruck in 
der Zentralartene der Netzhaut I Ueber den Blut- 
druck m der Zentralartene der Netzhaut bei gesunden 
Menschen und uber seine Beziehung zum allgemeinen 
Blutdruck, Klin Monatsbl f Augenh 96 74-84 (Jan) 
1936, II Ueber den Blutdruck in der Zentralartene 
der Netzhaut bei vCrschiedenen Formen von allgemeiner 
Hypertonic und uber die sog isolierte zephale Hyper- 
tension, ibid 97 498-514 (Oct) 1936, HI Ueber den 
Blutdruck m der Netzhautarterie wahrend des Ver- 
laufes der normalen Schwangerschaft und der Schwan- 
gerschaftstoxikose, sowie uber seine fruhdiagnostische 
Bedeutung, ibid 99 637-654 (No\ ) 1937 Koch 


the aiterioles, in the mam, are the seat of this 
increased resistance Richard Bright,®'^ m 1836, 
in speculating oil the cause of cardiac hypertrophy 
associated with lenal disease, suggested that the 
two most logical explanations for the apparently 
mci eased work that the heart had performed 
were “eithei that the alteied quality of the blood 
affords unwonted stimulus to that organ immedi- 
ately, 01 that it so affects the minute and capil- 
laiy cii dilation as to render greater action neces- 
sary to force the blood through the distant sub- 
divisions of the vasculai system ” 

One of the fiist to suggest that there was 
piesent a vasculai factor in addition to the renal 
lesion in Bright’s disease was Johnson,'*® in 1868 
He staled 

In every fatal case of chionic Bright’s disease with 
hypertrophy of the left ventiicle tliere has been decided 
hypertrophy of the arterial walls m most of the tissues 
examined, not only m the kidneys, but also in the skin, 
the intestines, the muscles, and the pia mater 
The facts hitherto observed all point to the conclu- 
sion that hypertrophy of the walls of the small arteries 
is a result of their continued overaction in opposition 
to the heart 

Johnson, howevei, as did Bright, believed that 
the pnmaiy disease is m the kidney 

Gull and Sutton '*" m 1872, stated tlie opinion 
tliat the pathologic lesions observed at autopsy 
in the heart and m the kidney m cases of chronic 
Bright’s disease are secondary to primary dis- 
ease of the peripheral capillaries and aiteiioles 
There still is no unanimity, according to Keith,®® 
concerning which of these two points of view' ap- 
pioaches the tiuth 

Mahomed,®® m 1879, expiessed the opinion 
that high arterial pressuie could exist in adults 
wdio w'eie less than 30 years of age and did not 
exhibit any othei physical signs of disease and/or 
stiuctuial changes in the vessels He termed this 
condition the “pi e-albuminuric stage” of Bright’s 

35 Bright, R Cases and Obseivatioiis Illustrative 
of Renal Disease Accompanied with the Secretion of 
Albuminous Urine, Guy’s Hosp Rep 1 338-379, 1836, 
Tabular View of the Moibid Appearances in One 
Hundred Cases Connected with Albuminous Urine, 
ibid 1 380-400, 1836 

36 Johnson, G I On Certain Points in the Anat- 
omy and Pathology of Bright’s Disease of the Kidney , 
II On the Influence of the Minute Blood-Vessels 
upon the Circulation, Med-Chir Tr 51*76, 1868 

37 Gull, W W , and Sutton, H G On the Pathol- 
ogy of the Morbid State Commonly Called Chronic 
Bright’s Disease with Contracted Kidney, Med -Chir 
Tr 55 273-326, 1872 

38 Keith, N M General Consideration of the 
Relationship of Hypertension to Renal Disease, Proc 
Staff Meet, Mayo Chn 15 465-467 (July 24) 1940 

39 Mahomed, F A Some of the Clinical Aspects 
of Chronic Bright’s Disease, Guy’s Hosp Rep 24 363- 
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disease because he felt that these persons would 
have chronic Bright’s disease sooner or later In 
1893 von Basch stated “There are numerous 
cases in which examination reveals a high tension 
of the pulse but the older characteristics of out- 
spoken arteriosclerosis are either absent or mini- 
mal ” He termed this condition “latent arterio- 
sclerosis ” A similar entity was represented by 
Huchard’s “presclerosis,” described in 1899 
A modified point of view was advanced by 
Jores in 1904, who expressed the opinion that 
the vascular changes in the small arteries that 
he observed in varying degrees m the viscera 
in cases of nephritis, but never in the heart and 
the skeletal muscles, resulted, when present, in 
materially influencing the progress and out- 
come of the disease 

• The term “hyperpiesia” was introduced by 
Clifford Allbutt, to whom Wagener and Keith 
have stated should go “perhaps the greatest 
credit for the recognition of the syndrome of 
essential hypertension ” Hyperpiesia, athero- 
sclerosis and chronic nephritis were well estab- 
lished entities in 1915, when Allbutt’s book, 
“Diseases of the Arteries, Including Angina 
Pectoris,” was published 
It was Janew^ay,'*'* m 1913, who, in reviewing 
and summarizing to date the then existing knowl- 
edge of cardiovascular-renal disease, spoke of 
alterations in the vasomotor regulation of the 
small arterial vessels in essential hypertension, 
stating 

The renal disease back of what we call chronic inter- 
stitial nephritis is a disease of the small blood vessels 
and the lesions of the kidney are secondary manifesta- 
tions From the standpoint of physiology the high 
blood pressure is the evidence of arteriolar disease rather 
than renal It must be interpreted as a sign of abnormal 
irritability of the constrictor mechanism Dis- 

turbed vasomotor regulation not permanent oblitera- 
tion is the usual important factor 

And, m writing of hypertension subsequent to 
renal disease, he added that hypertension also 
may develop “in primary irritability of the vaso- 
constrictmg mechanism from unkown, probably 

40 von Basch, S S K Allegemeine Physiologic 
und Pathologic des Kreislaufs, Vienna, A Holder, 1892 

41 Huchard, H Traite clinique des maladies du 
cceur et de I’aorte, ed 3, Pans, O Doin, 1899, vol 3 

42 Jores, L Ueber die Arteriosklerose der kleinen 
Organarterien und ihre Beziehungen zur Nephritis, 
Virchows Arch f path Anat 178 376-406 (Dec ) 
1904 

43 Allbutt, T C Senile Plethora or High Arterial 
Pressure in Elderly Persons, Tr Hunterian Soc , 1896, 
pp 38-57 

44 Janeway, T C Nephritic Hypertension Clini- 
cal and Experimental Studies, Am J M Sc 145 625- 
656 (Maj) 1913 


external causes, which lead eventually to arteri- 
olar sclerosis 

The investigations of Volhard,^“ whose con- 
tributions with legard to bilateral hematogenous 
renal disease were reviewed recently by Wagener 
and Keith,®® probably have been the most 
valuable of recent years Volhard seems to have 
been the first (1918) to direct attention to the 
significance of angiospasm of the arterioles in 
hypertensive disease The presence of arterial 
constriction or hypertonus, however, already had 
been suspected or recognized, as has previously 
been noted Thiel,'*’’ in the mam, expressed 
agreement with the views of Volhard and ac- 
cepted the results of Badtke with regard to 
diameters of retinal vessels in normal and in 
hypei tensive patients He expressed the opinion 
that the really alarming sign m cases of pale 
Itypertension is the appearance or onset of 
angiospasm 

Both Volhard ■*“ and Goldblatt and his co* 
workers stated the opinion that the direct 
action of a vasopressor substance on the walls of 
the arterioles produces contraction of those ves- 
sels This assumption that prolonged spasm of 
the arteries or arterioles plays a role in the 
pathogenesis of hypertension has given rise to 
considerable discussion The organic changes in 
the retinal arterioles subsequent to anigospastic 
activity in hypertensive disease and in nephiitis 
appear to be more logically explained by Vol- 
hard’s conception of angiospasm than by any 
other theory advanced Wagener reviewed 
the factors involved in the significance and pro- 
duction of spasm in retinal arteriolar disease and 

45 Volhard, F Elevated Blood Pressure, in Berg- 
lund, H , and Medes, G The Kidney in Health and 
Disease, Philadelphia, Lea & Febiger, 1935, pp 386- 
416 

46 Volhard, F Die doppelseitigen hamatogenen 
Nierenerkrankungen (Bnght’sche Krankheit), Berlin, 
Julius Springer, 1918 

47 Thiel, R Die Bedeutung der Augenuntersu- 
chung fur die Diagnose und Differentialdiagnose der 
Hochdruck- und Nierenkrankheiten, Tr Internal Cong 
Ophth (1937) 2 201-209, 1938 

48 Goldblatt, H , Lynch, J , Hanzal, R F , and 
Summerville, W ’W Studies on Experimental Hyper- 
tension I The Production of Persistent Elevation of 
Systolic Blood Pressure by Means of Renal Ischemia, 
J Exper Med 59 347-379 (March) 1934 Goldblatt, 
H The Pathogenesis of Experimental Hypertension 
Produced by Renal Ischemia, JAMA 108 675 
(Feb 20) 1937 

49 Wagener, H P (a) The Significance of Spasm 
in Retinal Arteriolar Disease and in Retinitis, Tr. 
Pacific Coast Oto-Ophth Soc 24 165-177, 1939, (b) 
Retinal Lesions in Nephritis and Hypertension, m 
Berglund, H , and Medes, G The Kidney in Health 
and Disease, Philadelphia, Lea & Febiger, 1935, pp. 
622-631 , (c) footnote 29 
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III retinitis and considered the theories advanced 
in explanation of Volhard,'*’'’ Myhus,''® Frieden- 
wald,-* Koyanagi/’^ Fritz, Pal and others 
Pal’s intei pretation of the nature of arteiial 
narrowing denies the possibility of the existence 
of continuous spasm, since it is not in accord with 
biologic experience v ith smooth muscle and with 
histologic investigations Spasm, while a normal 
ph3'siologic function in lover animal forms, also 
selves useful purposes in the higher animals 
It frequently, however, is an untow aid phenom- 
enon m cnihzed man. particular!} w’hen the 
external emironment becomes unduly competi- 
tive It might be assumed that spasm as a pro- 
tective function m urban man, therefoie, often is 
haimful when it occurs as a physiologic response 
to stimuli originating m his now^ less dangeious 
environment This response then becomes at 
first, ceitamly, one that is physiologic, but ab- 
normally so, to the poult where it might be 
considered ps} chopathophysiologic Pal, who 
w as one of the chief exponents of the existence of 
arteriolar spasm, stated the belief that the gener- 
alized arteriolar narrowmig thought to be present 
w ith pathologic elevations of systemic blood pres- 
sure IS due to continuous hypertonicity and not 
to active vascular spasm as such 

The resistance to the flow of blood m the 
arterioles is dependent on three factors the 
viscosity of the blood, the velocity of the stieain 
and the size of the lumen The velocity of flow is 
much greater m the arterioles than it is m the 
capillaries normally, and the size of the lumen 
is determined, within limits, by the tone of the 
vessel The tone of the arterioles constantly is 
under the control of the vasomotor center This 
center is m the floor of the fourth ventricle, at 
the le\el of the apex of the calamus scnptorius 
The thoracic and the upper tw o lumbai segments 
of the spinal cord are supplied by fibers which 
pass dowm the cord from this center These fibers 
end m the gray matter of the lateral horn m con- 
nector cells of the sympathetic system 

Vasoconstrictor fibers of the sympathetic 
nerves arise from these connector cells Some 
vasodilator fibers are found m these sympathetic 
nen'-es, as w^ell as m the posterior nerve roots 

so Mylius, K Funktionelle Veranderungen am 
Gefasssystem der Netzhaut, Berlin, S Karger, 1929 

51 Koyanagi, Y Veranderungen auf der Netzhaut 
bei Hochdruck Pathologische Anatomie, Tr Internat 
Cong Ophth (1937) 1 145-283, 1938 

52 Fritz, M Rapport' des pressions sanguines hu- 
merales et retiniennes, Bull Soc beige d’opht 67 67- 
75, 1934 

53 Pal, J Ueber die kinetische und die tonische 
Gefassverengerung, Med Klin 25 702 (Atay 3) 1929 


Sympathetic vasomotor nerves have been dem- 
onstrated m nearly all organs and tissues, in- 
cluding, more recently, the pia mater and the 
substance of the cortex of the brain (Cobb and 
Talbott,®^ Forbes and Forbes and Wolff 
Vasoconstrictor nerves are supplied to the eye 
through the cervical sympathetic nerves, how- 
ever, no vasodilator fibers have been demon- 
strated anatomically m the eye, although the 
sympathetic fibeis can be followed, through the 
nerve of Tiedemann, to the retinal vessels and to 
the uveal vessels (Duke-Elder Langley and 
^Anderson and Henderson and Starling have 
proved the constricting effect of these nerves on 
the uveal vessels The choroidal vasculature 
comprises approximately 80 per cent of the intra- 
ocular circulation (Duke-Elder Duke-El- 
der suggested that the capillary bed of the 
choroid constricts to low^er that intraocular ten- 
sion w'hen increased systemic arterial pressure 
has been effected by large doses of solution of 
epinephrine hydrochloride (1 1,000) 

Vasoconstrictmg and vasodilating activities of 
the retinal vessels usually have been investigated 
together It is not definitely established whether 
there is increased peripheral resistance m diffuse 
arteriolar disease wuth hypertension The plethys- 
mographic investigations of Prinzmetal and Wil- 
son and Pickering indicate that, w'hile con- 
stiiction of the peripheral arterioles does occur, 
the constricting mechanism is independent of the 
vasomotor nervous system, since anesthetization 
of the nerves of the latter does not result in 

54 Cobb, S , and Talbott, J H Studies in Cere- 
bral Circulation II Quantitative Study of Cerebral 
Capillaries, Tr A \m Physicians 42 255-262, 1927 

55 Forbes, H S The Cerebral Circulation I 
Observation and Measurement of Pial Vessels, Arch 
Neurol & Psychiat 19<751-761 (May) 1928 

56 Forbes, H S, and Wolff, H G The Cerebral 
Circulation III The Vasomotor Control of Cerebral 
Vessels, Arch Neurol & Psychiat 19 1057-1086 
(June) 1928 

57 Langley, J N , and Anderson, H K On the 
Mechanism of the Alovements of the Ins, J Physiol 13 
554-597, 1892 

58 Henderson, E E , and Starling, E H The 
Influence of Changes in the Intra-Ocular Circulation 
on the Intra-Ocular Pressure, J Physiol 31 305-319 
(Aug 22) 1904 

59 Duke-Elder, W S Recent Advances m Oph- 
thalmology, Philadelphia, P Blakiston’s Son & Co 
1934, p 115 

60 Prinzmetal, AI , and Wilson, C The Nature 
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61 Pickering, G W The Problem of High Blood 
Pressure in Man, Proc Staff Meet, Mayo Clin 14 
310-320 (May 17) 1939 


330 


ARCHIVES OF OPHTHALMOLOGY 


vasodilatation Cusick,®- in 1939, reviewed this 
field of investigation in his study of the changes 
in the caliber of the retinal arterioles of patients 
during an induced vasospastic reaction He 
concluded ivith Herrel that transitory reduc- 
tions in caliber of the retinal arterioles occui 
with general vasopressor reactions to cold and 
tobacco in certain subjects Contradictory ob- 
servations have been reported, but, in the mam, 
experimental evidence and clinical experience 
appear to be m agreement that there exist vaso- 
constrictor fibers to tlie retinal vessels and that 
vasodilater fibers probably also are present The 
recent observations of Cusick, Benson and Booth- 
by,25b however, suggest that the retina also pos- 
sesses an autoregulatory mechanism for the con- 
trol of its circulation 

Wagener,^- in 1931, was able to demonstrate a 
measurable dilatation of the retinal arterioles on 
postoperative examination m 75 per cent of the 
eyes of 37 patients m whom the inferior cenucal 
and the first and second thoracic sympathetic 
ganglions and their inten'^enmg trunks had been 
removed The veins in 52 per cent of the eyes 
were found to be dilated, but it was noted that 
the retinal vessels tended to regain their tone 
within one year after the operation It is of sig- 
nificance in this connection that notably better 
results were reported by Wagener, Cusick and 
Craig m the surgical treatment of hypei tensive 
disease in the patients whose retinal arterioles 
lacked structural change than in patients with 
advanced retinal arteriosclerosis Lobeck,"® in 
1937 was able to demonstrate measurable dilata- 
tion of retinal arterioles immediately subsequent 
to the subcutaneous injection of acetylcholine, 
choline and theophjdlme ethylenediamine m 
human subjects Recently, I have observed ap- 
pieciable (measuiable) dilatation of the retinal 
arterioles in man subsequent to administration 
of theophylline ethjdenediamine following coro- 
nary anginal pain induced bj'^ breathing a mixture 
Of low oxygen concentration The vessels were 
observed prior to inhalation of the gas, and nar- 
rowing was seen The administration of the drug 
immediately was followed by smooth, generalized 
dilation to a diametei slightly greater than that 
observed before the gas was inhaled This 
change was transient 

Contraction of the ocular arterioles usually ac- 
companies rises m systemic blood pressure, 

62 Cusick, P L Changes in the Retinal Arterioles 
of Patients During an Induced Vasospastic Reaction, 
Thesis, Unnersity of Minnesota Graduate School, 1939 

63 Wagener, H P , Cusick, P L, and Craig, 
W M The Retina in Surgical Cases of Primary 
Hj-pertension, Tr Am Ophth Soc 37 379-394, 1939 


causing a decrease in the total flow of blood 
through the eye and a fall m capillary pressure 
Thus, there occurs no increase in the intraocular 
tension Duke-Elder stated that there is less 
pionounced vasoconstriction of the arterioles of ' 
the eye than of those elsewhere in the body when ' 
elevation of the blood pressure is brought about 
by posterior pituitary injection U S P and that 
the increase in blood pressure, therefore, is 
transmitted to the capillary bed, with a resultant 
passive following of the blood pressure by the 
intraocular tension 

In general, the normal systemic blood pres- 
sure IS maintained by the adjustment of the 
capacity of the peripheral vascular bed to the 
volume of the circulating blood The latter is a - 
constant, and the former is a variable The-'^ 
vasomotor center, by controlling the activity of 
the arterioles m the unaffected parts, compen- 
sates for the local variations in vascular capacity 

Wagener and Keith,®® m discussing the 
mechanism involved m the production of patho- 
logic elevation of blood pressure, stated 

In any discussion of the abnormal physiologic proc- 
esses which may give rise to hypertension, four obvious 
factors must be considered, namely, (1) increased car- 
diac output, (2) increased viscosity, (3) increased total 
blood \ olume and (4) increased resistance in the periph- 
eral circulation 

The increase of resistance to the flow of blood 
111 the peripheral circulation in cases of systemic 
aiterial hypertension, according to Pal,°® is the 
result of widespread, continuous hypertonus 
Prinzmetal and Wilson,®® among others, sup- 
ported the conception of a generalized i^asocon- 
striction of the small arteries and arterioles asso- 
ciated with essential hypertension and with 
chronic nephritis Wagener stated the opinion 
that this IS a functional narrowing of the lumen 
of the arterioles, at least m the earlier phases of 
the development of the pathologically elevated ^ 
blood pressure, and that structural changes m 
the walls of these small arterial vessels are not 
demonstrable during this period The reduction 
m caliber of the retinal arterioles in this condition 
of continuous hypertonus may be observed with 
the ophthalmoscope as essentially a smooth, 
generalized nan owing, which may differ in de- 
gree in tlie several vessels under obsen^ation but 
vhich will be uniform throughout the course 
of a particular arteriole 

The observations of Cusick and Herrel sug- 
gest that this smooth narrowing may be con- 
sidered to be due to an increase in vasomotor 
tone, probably brought about by excessive sym- 
pathetic vasoconstrictor stimulation That the 
arteriolar contraction, on the other hand, may 
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be tlie lesult of a direct action of a vasopressoi 
substance on the walls of these vessels is the 
vjev expiessed b} \"olhard,®‘ by Goldblatt and 
his follo\\eis and by Pickering®^ It has been 
demonstrated ophthalmoscopically by Lobeck,-“ 
Neame/^ Badtke and others that, however the 
constriction is produced, the retinal arterioles 
become generally narrowed fairly proportionally 
to the severity of the hypertensive disease and, 
presumably, to the increased elevation of the 
systemic blood pressure 

The persistence of elevation of blood pressuie 
in persons vith diffuse vascular disease lesults 
in the production of ophthalmoscopic signs Inch 
probabl) are indicative of the development of 
hypertrophy of the media of the arterioles Tins 
is the most common histologically observed struc- 
tural change in the arteriolar ivalls of persons 
with chronic hypertensive disease Sclerosis of 
these \\alls of the medial or of the intimal type 
ultimately \\ill ensue, and that its development 
probably does have some effect in narrowing the 
lumen of the arterioles m hypertensive persons 
IS suggested by certain observations in my study 
of the retina in cases of hypertension, m 1941 

The end stages of hypertensive disease and of 
nephritis are essentially' similar, although they 
may be reached through various primary modes 
of deielopment, as \Vagener and Keith have 
stated The same basic processes logically may 
be assumed to be concerned in the production 
of the 1 etinal and of the renal complications The 
ophthalmoscopic difterentiation of the letinal 
changes of hypertension from those of nephritis 
probably lies in the sequential development of 
the vaiious factors comprising the terminal pic- 
ture rather than in the final histologic pictuie 
Effoits to differentiate clinically these various 
systemic \ascular diseases have stimulated oph- 
thalmoscopic study of the retina and of the 
retinal vasculai lesions as an aid to diagnosis, and 
the piesence of such signs may also be of prog- 
nostic and therapeutic value 

Gowers,®'^ in 1876, in studying the retinal 
vessels ophthalmoscopically m the absence of 
retinitis, appears to have been the first to employ 
the ophthalmoscope as an aid in diagnosis of 
systemic vascular disease He wrote 

When in chronic Bright’s disease, the pulse is 
incompressible, there may as a rule be seen reduction 
m size of the retinal arteries independently of any 
retinal disease, and this reduction in size is fairly pro- 
portionate to the increased arterial tension 

64 Volhard (footnotes 45 and 46) 

65 Gowers, W R The State of the Arteries in 
Bright’s Disease, Brit M J 2-743-745 (Dec 9) 1876 


Gowers apparently was the first to express the 
opinion that the reduced caliber of the retinal 
aiteries tvas due to constriction of the vessels, 
tv hen he stated 

When the retina is free from local disease, there is 
no reason to believe that the retinal artery and vein 
differ in their condition from other arteries and veins 
of the same size, and, therefore, any marked change 
m their state apart from cerebral or ocular disease 
may be taken as evidence of a similar change through- 
out the vascular system 

There is, of course, nothing m the fact that the 
retinal arteries are small m Bright’s disease, it has 
long been remarked as a common feature m albumin- 
uric retinitis but it is usually regarded as a 

consequence of tlie retinal change, and the points on i 
which I would insist are that it occurs also quite mde- , 

pcndently of the retinal change and stands commonly j 

in direct relation to another condition, the blood tension J 

VVagener and Keith stated “In essence, ' 

these statements cover the recognized signifi- 
cance of retinal vascular lesions m systemic dis- i 
ease today ” The relation of the retinal lesions to | 
general vascular disease and the significance of 
the ophthalmoscopic signs of arteriosclerosis ' 

were studied and interpreted by' Raehlmann,°° ^ 

Gunn and Rohmer in 1889, 1892 and 1906, 
respectively, and have been investigated by others ' 
since then The concept of retinal arteriosclerosis | 
as a part of general and cerebral arteriosclerosis 
giew m concept, and it has become increasingly < 

accepted m recent years “that the lesions ob- * 

seiwed ophthalmoscopically m the retinal arterial ' 

blanches are really arteriosclerotic m their char- '! 

acteristics and systemic signfications ” O’Hare I] 

and Walker,*^® in 1924, pointed out that, almost 
without exception^ so-called retinal arterioscle- 
rosis IS a part of hypertensive disease and diffuse ; 
aitenolosclerosis and not of atherosclerosis 
Parenthetically, it was 0’Hare,^° in 1920, who 
pointed out the marked lability of the systemic ;{ 
blood pressures m moderately advanced hyper- 
tensive disease 

— — — ■■ i( 
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349 (March) 1924 
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Wagener and Keith, together with their co- 
workers and followers, in the past two decades 
have evolved a logical and useful clinical classi- 
fication of hypertensive disease in the absence of 
an established etiolog}^ These workers began 
their joint studies in 1920 with the clinical 
recognition of a case of so-called malignant 
hypertension The patient had been admitted 
to the hospital with a diagnosis of chronic 
glomerulonephritis Typical “albuminuric retin- 
itis” was present, but renal function was far too 
good for a patient with terminal chronic dilfuse 
nephritis These workers, by further clinical, 
ophthalmologic and pathologic studies, identified 
a syndrome characterized by hypertension and 
diffuse arteriolar changes throughout the body 
A small series of cases of this syndrome was pre- 
sented in 1924,^^ and Keith, Wagener and Ker- 
nohan,"- m 1928, reported a series of 81 cases 
m greater detail In many of these cases the 
diagnosis frequently had been made prior to the 
development of serious impairment of the car- 
diac, renal, cerebral and retinal functions, and 
it was m this respect that the condition differed 
from the bosm tig hypertension of Volhard and 
the malignant nephrosclerosis of Fahr The reti- 
nal changes in the cases reported by Keith and 
by Wagener, individually or as co-authors, dif- 
fered in degree from one patient to another, but 
certain distinctive changes alwa)^s were present 
The disease rapidly progressed, and, m their 
1928 series, 78 per cent of the patients had died 
within a period of one year 

Another group of cases of hypertensive dis- 
ease gradually came to be recognized m which 
the course was less rapid, remissions sometimes 
occurred and there existed mild vasospastic 
retinitis The retinitis always was an important 
diagnostic feature There came to be recognized 
also, a group m which marked hypertension ex- 
isted without a demonstrable break m the func- 
tions mentioned but m which there was present 
more advanced narrowing and sclerosis of the 
letinal arterioles than in the cases of truly 
“benign,” “simple” hyperpiesia The authors 
preferred to designate these four groups by num- 
bers rather than apply to them confusing descrip- 
tive terms Thus, they termed as group 1 the 
cases of the usual, benign form , as group 2, cases 

71 Wagener, H P , and Keith, N M Cases of 
Alarked Hypertension, Adequate Renal Function and 
Neuroretinitis, Arch Int Med 34 374-387 (Sept ) 1924 

72 Keitli, N , Wagener, H P , and Kernohan, 
J W The Sj'ndrome of Malignant Hypertension, 

Krch Int Med 41 141-188 (Feb) 1928 

73 Fahr, T Ueber Nephrosklerose, Virchows Arch 
f pa h Anat 226 119-178 (June) 1919 


in which there was more marked hypertension 
but few untoward symptoms and no retinitis , as 
group 3, the cases in which mild vasospastic 
retinitis existed and as group 4, the cases in 
which the syndrome of so-called malignant hy- 
pertension was present It is of interest to 
mention here that cases of chronic glomerulo- 
nephritis originally were designated as group 1 
by Keith, Barker and Kernohan,’^® in 1931, and 
that the present group 4 was called group 5 
The present classification of primary, or essen- 
tial, hypertension into four groups was first 
used by Keith, in 1932 Cases of acute vaso- 
spastic hypertension was added to this group of 
hypertension in the exhibit offered by Keith and 
Wagener m 1934 (personal communication) 

Keith applied the prefixing phrase of dif- 
fuse arteriolar disease with hypertension to the 
numerical groupings m 1932, and these authors 
and their co-workers and followers have con- 
tinued to employ this clinical terminology and 
classification m the diagnosis of hypertensive 
disease The degree of narrowing and sclerosis 
of the retinal arterioles, as observed with the 
ophthalmoscope by these workers, also is graded 
fiom 1 to 4, depending on the intensity of the 
changes seen 

Wagener and Keith stated 

Clinical differentiation of the four groups is usually 
not difficult Patients of groups 1 and 2 necessarilj 
must have good retinal, cerebral, cardiac apd renal 
function, whether the hypertension be labile, or high, 
with a tendency to fixation In cases of group 3 there 
IS evidence of dysfunction of one or of several of the 
organs belonging to the arterial system, while in 
group 4 these functional disturbances become more 
definite and final failure may occur because of a 
simultaneous serious interference in the blood supply 
to the retina, brain, heart and kidneys A given case 
may be markedly progressive and pass from group 1 
to group 4 in a short period On the other hand, 
there are cases in which there is little progression over 
a period of many years, the majority of these belong 
to group 1 but a moderate number to group 2 and a 
few to group 3 Because the arterioles throughout the 
organs of the body seem to be the chief point of attack 
and can be readily visualized only in the retina, the 
findings obtained by the ophthalmoscope are very im- 
portant 

A further report on an increased number of 
cases of essential hypertension recently has been 

74 Wagener, H P The Clinical Interpretation of 
Retinal Vascular Lesions in Hypertension and Ne- 
phritis, Pennsylvania M J 40 705-711 (June) 1937 

75 Keith, N M , Barker, N W, and Kernohan, 
J W Histologic Studies of the Arterioles in Various 
Types of Hypertension, Tr A Am Physicians 46 66- 
68, 1931 

76 Keith, N M H Cardiovascular Diseases in 
Relation to the Retina, Tr Am Acad Ophth 37 37-49, 
1932 
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published by Keith, Wagenei and Baikei The 
classification just mentioned was employed and 
conclusions weie diawn with legaid to the 
prognosis in 219 cases, repiesenting all four 
^ groups An actual lal survival cuivc leveals that 
there is a death late of 10 to 12 per cent Avithin 
a period of one jear following the time of the 
first examination m gioups 1 and 2 This is m 
contiast to the 35 pet cent mortaht} in gioup 3 
and the 79 pei cent m gioup 4 m the same length 
of tune 

COMMENT 

“Normal blood pressuie” in the human being 
IS somewhat difficult of accurate definition m 
terms of milhmeteis of mercury Fiom his sta- 

V 

Tabik 4 — Mean Caliber of Retinal Aiici tales 


of the age of the patient These figures for the 
uppei limits of normal clinical blood pressures m 
the human being are those accepted by most 
workei s m this field 

Blood piessure, as Mountain and Allen 
lecently have reemphasized, is not a static, but 
a labile, manifestation of physiologic activity of 
the human body These authors concluded, in 
then studies on the fluctuation of blood pressure 
m patients with essential hypei tension, that the 
piessure varies wudely m the individual cases 
and that the gieatest fluctuation occurs m groups 
2 and 3 because of the pronounced elevation of 
the blood pressure with relatively little fixation 
of It m these gioups Since, as is known, normal 
blood pressure fluctuates only within rather nar- 

tn Microns as Mcasincd by Vaitous Auflwis 


on 

rt ei 




o 

UJ 

H 

O 

e 

•* 

O 

Cl 

Cl 





Keith W'oRcncr 
CIn=<;lficntion 

Volhard 

Clnssiticntlon 

es 

O 

o 

b£ 

a 

o 

B 

a 

o 

CJ 

Xi 

a 

Bndtkc 22 

- A 

Koch 1* 

o 

Et 

V 

'A 

3 

'Z. 

Range 

\ 

Mean 

/ 

Range 

^ 

Mean 

Nonnnl blooil prc'surt 

^urmnl blood pressure 

110 to 
120 

60 to 
120 

8Cto 

01 

88 to 
160 

80 to 
138 

00 to 

112 

105 

47 to 

140 

01 

Group 1 

“J?cd" hjpertenslon 




74 to 
127 


lOOto 

145 

117 

40 to 

124 

77 

Group 2 

Transition forms 






Goto 

85 

70 

31 to 

111 

07 

Group 3 

“Pale” hjpertenslon 

Genuine nephrosclerosis 

Prlmnrilj contracted Xidney 




27 to 

58 


CO to 

01 

1 

7a 1 

1 31 to 

[ 

60 

■Group 4 

Genuine nephrosclerosis with 
albuminuric retinitis 

Malignant hjpertenslon 




QC to 

33 

53 to 

81 


J 

1 

1 

31 to 

04 

41 

Ohronic elomeruloncphrllls with normal brachial dla® 
tolic blood pressure 





00 to 

125 

100 

47 to 

124 

84 

Chronic glomerulonephritis with elevated brachial dias 
tolic blood pressure 




38 to 

73 


GO to 

78 

70 

37 to 

03 

60 


tistical study of human blood pressuies m 2,282 
men and 3,258 women, Wetherby reached the 
conclusion that it was impossible to draw a defi- 
nite line between normal and elevated or de- 
pressed pressures on the basis of single readings 
Variations m pressures m states of health occur 
within narrow limits under conditions of exer- 
cise, emotion and similar stresses Blood pres- 
sures which consistently are higher than 150 
mm of mercury systolic and 90 mm of mercury 
■diastolic usually are interpreted as indicating the 
existence of pathologic hypertension regardless 

77 Keith, N M , Wagener, H P , and Barker, 
N W Some Different Types of Essential Hyperten- 
sion Their Course and Prognosis, Am J M Sc 197 
332-343 (March) 1939 

' 78 Wetherby, M A Comparison of Blood Pressure 

in Men and Women A Statistical Study of 5,540 Indi- 
viduals, in Berglund, H, and Wedes, G The Kidney 
m Health and Disease, Philadelphia, Lea & Febiger, 
1935, pp 370-386 


row limits in most cases, these authors found 
comparatively slight variations m group 1 because 
the elevation of the systemic pressure was not 
great Similarly, in cases of hypertension, group 
4, the fluctuation also was slight, but only because 
the systemic pressuie was relatively fixed They 
stated the opinion that the soundness of grouping 
cases of hypertension on the basis of retinal 
changes is confirmed by the existence of progres- 
sive elevation of both the maximal and the mini? 
mal brachial systolic and diastolic blood pres- 
sures in each of the four successive groups of 
bypsrtension classified according to the criteria 
of Keith and Wagener 

Values for similar fluctuations of the brachial 
and of the retinal diastolic blood pressures were 

79 Mountain, G E, and Allen, E V Vascular 
gmics XV Fluctuation of Blood Pressure in Essential 
Hypertension, Proc Staff Meet, Mayo Clin 16’ 260 264 
(April 23) 1941 ^ 
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not sought in the individual cases in inj'^ 
study , however, the fact that variations prob- 
ably occur IS indicated by the range of values 
obtained with reference to the caliber of the 
arterioles and the systemic and local blood pres- 
sures recorded Rathei wide variations in ar- 
teriolar caliber have been reported by others (ta- 
bles 2 and 4) No previous studies have been 
made, however, in an attempt to correlate the 
diameters of the retinal vessels with both the 
systemic and the local ocular blood pressure, nor, 
apparently, have the previous investigations been 
carried out on large numbers of arterioles m suf- 
ficiently representative groups of patients That 
this may not always be necessary, however, is 
indicated in these tables with regard to the values 
reported by other investigators for normal retinal 
arterioles and without reference to the particular 
device employed m obtaining these measurements 
The mean value has not always been given by 
each author, however, it will be observed that 
not only the range but the mean, when given, 
are in rather general agreement 

There exists only two reports (Lobeck,-*’® 
Badtke^^) concerning retinal vascular diameters 
m cases of hypertensive disease, and these are 
somewhat difficult to evaluate with reference to 
my study because the authors employed the 
classification of Volhard In the main, how- 
ever, as will be observed in table 4, the values 
given by Lobeck and by Badtke ** correspond 
to those I obtained, although these values do not 
approximate each other quite as well as do the 
figures given by the various workers for normal 
values 

The mean caliber of the retinal arterioles, as 
well as the range of calibers, m my study gener- 
ally is more m accord with the values given by 
Lobeck than with those obtained by Badtke, al- 
though both these workers used the hehometer 
apparatus de\nsed by the former No effort was 
made in my study to differentiate “red” and 
“pale” hypertension as such or to distinguish 
specifically the “transition forms ” Since it is 
believed, with Wagener and Keith, that an 
angiospastic tendency is present in practicall}'^ 
all cases of h5fpertension, it is difficult, on the 
basis of vascular physiology, to correlate dilata- 
tion of the arterioles with a moderate increase in 
brachial systolic blood pressure even in the 


presence of a normal systemic diastolic blood 
pressure 

Badtke obtained a mean retinal arteriolar cali- 
ber of 117 microns for 56 patients with “red” 
hypertension This figure represented a range of 
100 to 145 microns, and, for the most part, he 
measured only the superior temporal arterial 
vessels at the margin of the disk His figures 
for “red” hypertension, as will be seen m table 4, 
are greater than those obtained in his series of 
25 normal patients, otherwise the values ob- 
tained by Lobeck and by Badtke m cases of the 
various forms of hypertensive and nephritic dis- 
ease appear to be in general agreement with 
mine 

It IS possible that Badtke, with reference to 
“red” hypertension, encountered a group of pa- 
tients who might better have been classified as 
having diffuse arterial disease with atherosclero- 
sis, but he did not give the actual figures for the 
systemic blood pressures in this group, of 56 pa- 
tients It might be reasonable to suppose that 
relative retinal vascular widening in relatively 
elderly patients may accompany increases in 
brachial systolic blood pressures, particularly if 
the elasticity of the larger arteries had been 
diminished It is possible, also, that Fritz 
encountered a similar group of patients, after the 
study of which he advanced, among others, the 
theory that certain vascular regions exist in 
which the arterioles fail to contract to a sufficient 
degree He expressed the opinion that the blood 
thus will enter the capillaries under too great a 
pressure and that this would permit hemorrhagic 
and serous transudation through the capillary 
walls He also assumed that there might be a 
more or less uniform degree of arteriolar attenu- 
ation in some stages of hypertensive disease and 
that this would permit uniform optimal perfusion 
of the retinal capillaries without the development 
of retinitis The arterioles are constricted un- 
equally m other stages, he thought, so that the 
blood m the capillaries would enter under too 
low a pressure and result in infarction Fritz 
supported this hemodynamic or mechanical 
theor}'^ by numerous observations on the retinal 
pulse and the intraocular blood pressure reactions 
His hypotheses have not yet been proved 

60 East Seventy-Fifth Street 
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GENERAL NEWS 

Research Study Club of Los Angeles — The 
Repeal ch Stud} Club of Los Angeles announces 
Its fifteenth annual mid-wniter postgraduate clm- 
.cal assemhl} in ophthalmology and otolaryn- 
yolog}, Jan 21 to Feb 1, 1946, and special 
courses in applied anatomy and cadaver surgery 
of the head and neck, February 1 to 5 Guest 
“ipeakeis for ophthalmology and their subjects 
are Dr Alan C Woods, immunology in ocular 
disease, Dr Jack S Guyton, newer methods of 
surgical approach in ophthalmic surgery , Dr 
Meyer Wiener, demonstrations in surgery of the 
eye. Dr Frederick C Cordes, recent advances in 
ophthalmolog}', and Mr Irving B Lueck, analy- 
sis of various optical problems, nith special ref- 
erence to lenses Dr Herbert M Evans, profes- 
sor of biology at the University of California, at 
Berkeley, Calif , will discuss recent advances in 
nutrition in relation to problems of the eye, ear, 
nose and throat, with particular reference to 
nicotinic acid and riboflavin deficiencies in man 

Applications should be made to Pierre Viole, 
M D , 1930 Wilshire Boulevard, Los Angeles 5 

Research Project in Cause of Blindness Due 
to Onchocerciasis in Guatemala — Dr William 
B Clark, professor of ophthalmology, Tulane 
University of Louisiana School of Medicine, has 
just returned from Yepocapa, Guatemala, where 
he spent six weeks instituting a research project 
in the cause of blindness in patients with oncho- 
cerciasis in Guatemala This project is spon- 


sored jointly by the Caribbean Sector of the ; 
Pan American Sanitary Bureau and the Depart- 
ment of Health of Guatemala The project is 
being continued in Dr Clark’s absence by Dr. | 

Bertha Riveroll Noble, of Mexico, D F , who J 

was a former Pan American Kellogg Foundation ! 
Fellow m Ophthalmology at Tulane University ' 
from 1943 to 1945 Dr Clark will return to j 

Guatemala in January 1946, to close out or i 

continue the project, as the results of the investi- ' 
gation justify ' 

I 

Pan-Amencan Congress of Ophthalmology. 

— The Pan American Airways, Inc , is offering ! 
a 15 pel cent reduction on fares to delegates at- 
tending the Pan-American Congress of Ophthal- > 
mology at Montevideo, Uruguay i 

The fare from Miami to Montevideo is §486 
one way or $874 80 round trip, if traveling via , 

the east coast , and $504 one way or $907 20 I 

round trip, if traveling via the west coast I 

For any delegates who may be interested in ' 

making a circle trip around South America the 
fare will be $891 

All these fares are subject to 15 per cent 
United States transportation tax However, as , 
already mentioned, these fares are also subject to ‘ 
15 per cent discount 1 

i 

"Lectures on Motor Anomalies ” — ^A third ‘ 
printing of Alfred Bielschowsky’s “Lectures on L 
Motor Anomalies” is now on sale at Dart- 
mouth College Publications, Hanover, N H ,. . 

at $1 50 per copy, postpaid i 


4 
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Obituaries 


N BISHOP HARMAN, MB 
1869—1945 


Bishop Harman was born in London and re- 
ceived his education at Cambridge and at Middle- 
sex Hospital, where he qualified m medicine and 
became a Fellow of the Royal College of Sur- 
geons m 1898 He was one of the first to be- 
come interested in the prevention of blindness 
and m the education of children with defective 
eyesight after the unrelieved defects of vision 
were noted m school children He was instru- 
mental in instituting compulsory notification of 
cases of ophthalmia neonatorum Harman was 
one of the oculists appointed to superintend the 
regular testing of children’s eyesight, and he 
instituted a number of reforms, such as cessa- 
tion of sewing by artificial light and the use 
of slates and pencils As ophthalmic consultant 
to the London County Council, he recognized the 
need for separate classes for children with high 
myopia These sight-saving schools were estab- 
lished in London in 1908 and were fitted out 
with special desks and apparatus These methods 


were adopted in the English provincial centers 
and were followed in the United States Im- 
proved standards of lighting and of school books 
were devised through Harman’s endeavors, and 
he was one of the mam contributors in the dimi- 
nution of visual defects from preventable causes 
in childhood 

Harman was president of the section of oph- 
thalmology of the British Medical Journal meet- 
ing at Winnipeg, m 1930 In addition to writing 
his excellent “Aid to Ophthalmology,” he de- 
vised a number of new and ingenious instruments 
for ophthalmologists His last interest was m 
testing night vision, which m the recent war was 
of such importance He constructed a simple 
but practical apparatus for this examination In 
his long connection with the Biitish Medical 
Journal he was one of its most active members 
and sen'ed as treasurer for fifteen years 

Arnold Knapp 


Correspondence 


MARFAN’S SYNDROME 

To the Editoi — The August 1945 issue of 
the Archives, page 112, carries a paper entitled 
“Marfan’s Syndrome with Unusual Complica- 
tions,” by Dr JamesX McGraw 

One feels that the title does not harmonize 
with the contents of the paper , the unusual com- 
plications do not have a casual connection with 
the anomal}'^ but are onl)'' postoperative compli- 
cations of extraction of the lens in a given case 
of Marfan’s syndrome In the opening para- 
graph it is stated that Mai fan described, in 1896, 
the case of a young girl with the symptom com- 
plex of arachnodactyly and ectopia lentis The 
statement is erroneous In my paper on Mar- 
fan’s syndrome (Arch Ophth 27*477 
[March] 1942), I pointed out that the knowl- 
edge of congenital dislocation of the lens and 
arachnodactyly began with the observation of 
Marfan, who noted a peculiar and until then 
undescribed symmetric malformation of the four 
extremities in a 5)/2 year old girl The malfor- 
mation was characterized by elongation of the 
bones and a certain degree of attenuation, more 
pronounced in the distal parts There were con- 
tractures of the fingers, poor musculature, pro- 
nounced deficiency of subcutaneous fat and, fur- 


thermore, a considerable spur of the os calcis 
Marfan described the fingers and toes as “spider- 
hke” and called the syndrome dobchostenomebe 
In Marfan’s case and, similarly, in the other 
cases of the early literature there is no mention 
of ocular symptoms Boerger’s report (1914) 
was the first in the literature to call attention to 
the presence of the characteristic symptoms of 
congenital luxation of the lens and iridodonesis 
with enlarged cornea and hydrophthalmos 
Boynton and Maurice demonstrated a case be- 
fore the Medical Society of London in^l923, and 
in the discussion following the report a member 
of the medical society” spoke of a patient under 
his care who had the identical syndrome, but 
with congenital dislocation of the lenses also 
The first paper to emphasize the importance of 
ocular symptoms is that of Ormond and Wil- 
liams (1924) 

Marfan, in 1896, described only the typical 
habitus of the body, that the congenital dislo- 
cation of the lens is part of the syndrome be- 
came known bnly much later and through the 
observation of other authors 

Andrew Rados, M D , Newark, N J 

31 Lincoln Park (2) 
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Congenital Anomalies 

A Contribution to the Study or Anophthal- 
mia WITH Description of a Case T 
Rogalski, Bnt J Ophth 28.429 (Sept) 
1944 

The anomal}" was seen in a full term male 
child who died of milian tubeiculosis of “nearly 
all the organs ’ at the age of about 10 weeks 
The left side of the moulh ^as enlarged, and 
there w'as a V-shaped cleft pointing to the left 
orbit and connected with it by a slight groove 
in the skin Anothei gioove extended from the 
light angle of the mouth to the right ear, the 
right two thuds of the uppei jaw, i e , the part 
to the right of the haiehp, projected beyond 
the mandible, and the nose slanted downward to 
the light The right orbit and eyeball appealed 
1101 nial, but there w'as no sign of the left eyeball 
No malfoimations weie noted in any other region 
of the bod} 

Rogalski suggests that in all cases in which the 
essential parts of the ej e i e , the retina proper 
and the lens, are lacking, whether the mesodermal 
constituents and the pigment epithelium are 
present or not, the term anophthahiiia should 
be employed The term mici ophthalmia should 
be reser\ed for cases in which all the ocular 
constituents, including the retina proper (or the 
optic nerve) and the lens, aie present either 
under de\ eloped or malformed oi only vestigial 

Anophthalmia thus defined, may be classified 
into two types 1 Complete anophthalmia, in 
which no vestiges of the optic outgrowth can 
be found In cases of this type it cannot be 
determined whethei the optic vesicle has been 
formed and suffered complete atrophy or has 
never been formed at all 2 Consecutive anoph- 
thalmia m wdnch an optic vesicle or cup has 
certainly been formed but has atrophied in the 
very early stages, leaving, as its vestige, more 
or less malformed pigment epithelium Each 
type may be bilateial or unilateral, and both are 
almost certainly of genetic origin, the fault being 
m the neuroblast itself oi in other tissues, e g , 
in the hematogenic mesoderm, with disturbance 
of the blood supply 

The author’s case belongs to the second type of 
anophthalmia so defined, and not to the third 
type described by Ida Mann, as according to 
her definition it would 

The article is illustrated 

W Zentmayer 


Casuistic Contribution to the Marcus 
Gunn Syndrome M Artigas and V A 
Victoria, Arch de oftal de Buenos Aires 
19: 101 (Feb ) 1944 

Twm atypical cases of this syndrome are re- 
poited One patient, a girl 17 years of age, 
had no ptosis of the superior lid, but when the 
mandible was lowered the left upper lid would 
rise The othei patient, a boy 10 years of age, 
with congenital ptosis of the left upper hd, showed 
elevation of the ptosed hd on swallowing In 
his case the synergism was between the third and 
the ninth nerve The article is illustrated 

H F Carrasquillo 

General Diseases 

Rubeosis Iridis Diabetica F B Fralick, 
Am J Ophth 28: 123 (Feb) 1945 

Fralick refers to the work of Salus and Kurz, 
and notes the interesting features of rubeosis 
iridis diabetica He reports 5 cases One patient, 
a young person, had severe diabetes with hyper- 
tension and extensive damage to the kidneys, 2 
patients, elderly, were diabetic and hypertensive, 
2 were nondiabetic, both having hypertension 
and an intraocular melanoma, and 1 had a con- 
dition which was diagnosed clinically as an old 
occlusion of the central retinal vein The only 
feature presented by all the patients was the 
obvious circulatory disturbance, of such a degree 
that rubeosis iridis and hemorrhagic glaucoma 
developed Rubeosis iridis has thus been ob- 
served in patients showing rather varied patho- 
logic conditions 

The author cannot support the contention that 
rubeosis iridis is a manifestation of an ocular 
syndiome seen in its true form only in diabetic 
persons He believes that, given the right pathol- 
ogic changes in the vascular supply to the eye- 
ball, metabolic abnormalities become established 
which promote a low grade iritis, with formation 
of new vessels and secondary peripheral root 
synechias, resulting eventually in hemorrhagic 

glaucoma ‘ rr 

W Zentmayer 

Ophthalmoscopy and the Diagnosis of 
Human Illness A J Bedell, Am T 
Ophth 28: 139 (Feb ) 1945 

In this Jackson Memorial Lecture, before the 
Colorado Ophthalmological Society, Bedell 
speaks of Edward Jackson’s useful life and 
enumerates a number of ocular conditions and 
their importance in relation to general health 

W S Reese 
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Glaucoma 

Deep-Chamber Glaucoma Due to the For- 
mation or A CUTICULAR PRODUCT IN THE 
Filtration Angle A B Reese, Am J 
Ophth 27* 1193 (Nov) 1944 

Reese gives the following summary 
“The endothelium of the anteiior chamber 
may form a cuticular pioduct at any site where 
it IS normally found It may also grow and 
produce this product ovei sites where it is not 
normally found, such as, over the trabeculae, 
across the pupillary aiea, or along the posterior 
surface of the ms When this cuticular pioduct 
IS foimed over the inner surface of the trabeculae 
or in the interstices of the trabeculae, glaucoma 
may ensue This may occur as a primary disease 
with no apparent provocation It also may occur 
as a result of inflammation in the anterioi cham- 
bei, or as the result of trauma to the eye The 
endothelial changes occur on the posteiior sur- 
face of the cornea and peimit aqueous to enter 
the corneal stroma This gives rise to edema 
and Its sequelae, such as vesicles, bullae, pannus, 
keiatitis, and ulcer The increased intiaoculai 
pressure intensifies these corneal changes The 
underlying pathologic change and clinical pictuie 
are similai to dystrophia epithehahs coineae on 
the one hand, and the corneal changes consequent 
to glaucoma on the other hand, except that in 
this condition both factors are piesent and there- 
fore the coinea may dominate the clinical pic- 


ture 


W S Reese 


Roentgen Irradiation of Cervical Sympa- 
thetic Trunk in Treatment or Glau- 
coma J Casanovas, Arch Soc oftal 
hispano-am 4* 594 (July-Aug ) 1944 

After discussing fully this method of treatment, 
the author concludes that roentgen irradiation 
of the ceivical portion of the sympathetic trunk 
is useful only as a preliminary measure to pie- 
pare for an operation m cases m which the visual 
field is greatly contracted and the fixation point 
IS menaced In these cases the field may be im- 
proved so as to make the operation possible 
without endangering the visual acuity The 
author further states that the method is useful 
also as a palliative measure in cases in which 
there is very high tension and as a preliminary 
to operative proceduies in these cases 

H F Carrasquillo 


Injuries 

Treatment of Perforating Ocular Injury 
L H Savin, M Press & Circ 209. 134 
(March 3) 1943. 

After comments on sympathetic ophthalmia 
and Its prevention, indications for early enucle- 
ation are given The composition of an intra- 


ocular foreign body is impoitant The patient 
may know what metal he was working with, and 
a sample is often available Of importance is 
whether the foreign body is magnetizable or not 
Foreign bodies can be accurately localized by 
localizing roentgenograms, and the author espe- 
cially mentions the Spaeth ring method The 
chemical action of a foreign body is also impoi- 
tant Gold and quartz are inert Iron and steel 
cause siderosis Copper has a chemical action, 
with eaily cataractous changes, of which a pos- 
terior cortical cataract is significant Most of 
the other foreign bodies have slow chemical ac- 
tion Glass may remain quiet for ten or fifteen 
years, though sometimes it causes a violent reac 
tlon^ The effect of organic foieign bodies is also 
variable A paiticle of coal may remain station- 
ary for ten years Eyelashes may be quiet for 
many years, unless they form epithelial cysts or 
pearl tumors Aluminum alloys were important 
in World Wai II, as they are frequently em- 
ployed in bombs and piojectiles Then chemical 
effect IS under study Generali}’- they cause mild 
chemical iiritation (iritis, adhesions and lentic- 
ular opacities), but necrotic patches have been 
observed by the author in the letina of man and 
rabbits Nonmagnetized tools, steels and cut- 
ting tools of tungsten carbide are the present 
day hazards to industrial workers 

If the foreign body in the inteiior of the eye 
IS not magnetizable, the question of leaving it 
alone comes up, as such a body is frequently 
tolerated for many years In the case of copper 
and brass something must be done An attempt 
to remove the particle by scleral incision should 
be made, using a forceps guided by the electric 
ophthalmoscope Injured eyes must be kept un- 
der observation, as symptoms of sympathetic 
ophthalmia may develop, with irritability of the 
injured eye, corneal deposits and an aqueous 
flare in the second eye The blood count is of 
no diagnostic value, as mononucleai leukocytosis 
IS a fallacious guide and is frequently absent in 
cases of sympathetic ophthalmia Injections of 
neoarsphenamine are useful in treatment of sym-' 
pathetic ophthalmia and are of value as a prophy- 
lactic Arnoi d Knapp 


Lens 

The Lens IN Accommodation J G Sinclair, 

Am J Ophth 28.38 (Jan) 1945 

Sinclair states that after birth, as the lens 
grows and, at the same time, functions increas- 
ingly in accommodation, stresses are set up tan- 
gential to the surface, and the (lens) rods 
become alined in sheets Between the sheets 
IS albuminous liquid One zone of stress in 
particular contains more liquid than the rest and 
separates the nucleus from the surrounding 
cortex Tension at the equator, besides slightly 
stretching the lens, moves back to the axis on 
both sides of the nucleus The nucleus is held 
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in position by stiancls that cioss the liquid-filled 
zone, but the whole nucleus is moved forward 
The force in this axial expansion is furnished 
paitly thiough coitical elasticity and partly 
through h 3 diostatic pressure, probably based on 
a small diffeiential in osmotic piessure of len- 
ticulai fluid over surrounding fluids The hy- 
diostatic component opeiates umfoimly in all 
directions, but its eflectiveness on any wall 
varies diiectly nith the ladius of cuivature and 
the thickness of that wall The curved prismatic 
cortical lods of the lens tend to become stiaight 
in turgor and in doing so supply the necessary 
elastic component These forces, together with 
the fact that the cential, or pupillary, zone of 
the cortex is thin, permit the changes in radius 
of curvatuie characteristic of accommodation in 
/?> this region This change does not extend to the 
^ u hole lateral face of the lens 

The lenticular structure here pictuied is found 
in the human eye after birth In old age the 
liquid space is reduced or obhteiated, and the 
whole lens becomes like the nucleus, an unyield- 
ing and highly refracting mass The theoiy of 
elasticity of the lens presented here does not call 
for modification of accepted theoiies of accom- 
modation, but It does make plausible the efifec- 
tueness of the foice of tension on the ligament 
of the lens A diagram shows the mature crys- 
talline lens in tension and m relaxation 

W Zentmaver 
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Photometer for Measuring the Scotopic 
Candlepowers or Self-Luminous Oph- 
thalmic Test Objects W S Stiles, 
Brit J Ophth 28.629 (Dec) 1944 

A photometer is described with which the 
scotopic candle power of feeble light souices 
(clown to about 10~° candles) can be measured 
Small spots of radium paint, 2 oi 3 mm in 
diameter and having candle powers in the range 
covered, are now used (Livingston) to plot the 
dark-adapted visual field, and the present pho- 
, ’^tometer was designed primarily foi their cah- 
bration 

A description of the instrument and the con- 
ditions of measurement are given 

It may fairly be concluded that, provided the 
energy distribution of a given test object is 
roughly matched by choosing a suitable color 
filter whose computed scotopic transmission is 
known, an experimental comparison |Of the test 
object with the filtered light will give the sco- 
topic value of the test object with satisfactory 
accuracy, probably to within 12 per cent, except 
possibly for led test objects This is true pro- 
vided the photometric match is made at a sco- 
, topic biightness of about 5 by 10~^ e f c (4 mm 
diameter pupil) and the result is the mean for 
at least two “normal” observers 


W Zentmayer 


Neurology 

Visible Retinal Arteriolar Spasm Associ- 
ated WITH Multiple Sclerosis R Brick- 
NER and C Franklin, Arch Neurol & Psy- 
chiat 51: 573 (June) 1944 

Abrupt attacks involving vaiious parts of the 
central nervous system, including the visual ap- 
paratus, and usually lasting more than a few 
minutes or a few hours, are common m cases 
of multiple sclerosis Hoivever, sudden attacks 
of one kind or another of brief duration are 
not uncommon, and the subject of this report is 
arteriolar spasm associated with such attacks 
and relief of symptoms with amyl nitrite 

In 2 cases of multiple sclerosis, spasm of the 
retinal aiteiioles was coincident with the pres- 
ence of scotomas When the scotomas receded 
or disap'peaied, the spasm also disappeared, 
this change followed immediately the inhalation 
of amyl nitrite in 1 case and was spontaneous 
m the other In a third case attacks of blurred 
vision were promptly relieved by inhalation of 
amyl mlnte jj 


Encephalitis Due to Toxoplasma G 


Schwarz and J Wendell, Arch Nemol 
& Psychiat 52:425 (Nov) 1944 


Two clinical cases of toxoplasma encephalitis 
of the so-called latent infantile type are presented 
Both patients were w'hite girls 5 years of age 
The first child had severe pneumonia at the age 
of 9 weeks after which most of her symptoms 
weie fiist noted The other child had an illness 


at birth involving the respiratory tract and con- 
genital dislocation of the hips Both patients 
had had convulsive seizures earlier in childhood 
The clinical observations were essentially similar 
Both patients showed mental deficiency Visual 
acuity was greatly reduced, and there was ocular 
nystagmus Ophthalmic examination revealed 
white nerve heads and chorioretinitis, involving 
particularly the macular areas Pneumoencepha- 
lograms revealed symmetiic dilatation of the ven- 
tricular systems Roentgenograms of the skull 
in each case showed multiple iriegular calcifica- 
tions distributed throughout both cerebral hemi- 
spheres, particularly in the occipitoparietal region 
A specimen of the blood of the first patient 
examined by Dr Abner Wolf, contained ‘anti- 
bodies for Toxoplasma p j 


Parasites 

Histologic Changes in an Eyeball with 
Cysticercosis E F Peris, Arch Soc 
oftal hispano-am 4 98 (Jan -Feb ) 1944 

Pens studied an enucleated eye involved in 
the rare condition of cysticercosis The eye had 
been treated with diathermy (electrocoagulation) 
Macroscopically, the organ showed beginning 
phthisis bulbi Histologically, all the layers and 
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tissues of the eye except the sclera and the 
cornea were involved in an intense inflammatory 
process Important to note was that the choroid 
did not show changes similar to those of sympa- 
thetic ophthalmia, which other investigators have 
claimed may arise m the other eye m cases of 
this disease The pathologic process in this 
laj^er was chiefly that of severe iiidocychtis 
The cestode had undergone calcaieous degen- 
eration, as usually happens after its death in 

the eye Carrasquillo 

Physiology 

Effects of Stimulation and Lesion of the 
Median Longitudinal Fasciculus in the 
Monkey M Bender and E Weinstein, 
Arch Neurol & Ps 3 'chiat 52 106 (Aug ) 
1944 

Experimental stimulation of the mesial fibeis 
of the median longitudinal fasciculus in the 
monkey causes ocular adduction Destiuction of 
these same fibers results m paratysis of adduction 
and n 3 '-stagmus m the abducted eye on attempted 
lateral gaze This is similar to the ocular S 3 'n- 
drome described clinicopathologicall 3 m man, 
known as internuclear paralysis, or ophthalmo- 
plegia internuclearis, which was first described 
by Bielschowsky in 1902 Convergence and ves- 
tibular function are unaffected 

On the basis of these observations, it appears 
that the ascending fibeis in the median longi- 
tudinal fasciculus probably represent the terminal 
portion of the coiticobulbar pathway for hori- 
zontal conjugate movements of the eyes This 
hypothesis has been supported by observations 
made on a series of stimulations through the 
reticular substance, the vestibular nuclei and 
their emerging fibers Irvine 

Retina and Optic Nerve 

Retinal Detachment A Series of 78 Cases 
in the Middle East Force H B Stal- 
LARD, Brit M J 2 330 (Sept 9) 1944 

This is a report of 78 cases of retinal detach- 
ment, in 76 of which operation was perfoimed 
by a combination of surface diathermy placed 
around the edges of the tear and a few punctures 
of penetrating diathermy The interretinal fluid 
was sucked into a glass tube applied to the sclera 
over the diatherm 3 '- penetration The patients 
were all soldiers between the ages of 20 and 
47 The survey differs from one of retinal 
detachment seen in civilian practice in that the 
incidence of m 3 mpia was extreme^ infrequent, 
namety, in 3 of 78 cases, and injuries peculiar 
to war w ere of course absent in civilian practice 
The cases are divided into five groups (1) 
C 3 'stic degeneration, 13 cases, (2) chorioretinal 
degeneration, 21 cases,* (3) mjmpia, 3 cases, 
(4) trauma (civilian), 23 cases, and (5) trauma 


(military), 18 cases The results of operation 
were as follows (1) cystic degeneration, 13 
successes and no failures, (2) chorioretinal de- 
generation, 21 successes and no failures, (3) 
m 3 mpia, 2 successes and 1 failure, (4) trauma 
(civilian), 20 successes and 3 failures, (5) 
tiauma (mihtaiy), 10 successes and 6 failures, 
giving a total of 66 successes and 10 failures 
Any recurrence, however slight, of the retinal 
detachment w’^as recorded as a failure 

The author then describes more fully the 
factors which serve as a basis for prognosis 
The prognosis is favorable m cases of retinal 
detachment due to cystic degeneration and to 
chorioretinal degeneration, especially in men of 
military age The prognosis is wmrse for deep 
detachments than for shallow ones on account of 
the distance of the retinal tear from the choroid 
In this condition the diathermy needles are passed 
through the sclera and choioid sufficient^ long 
to reach the retina, but not to perforate it (which 
IS the method advocated by Weve, abstracter) 
Extensive intraocular degenei ation, total detach- 
ment, high mjmpia, very low mtiaocular pressure 
and detachment in an aphakic ej^e are bad prog- 
nostic signs Tlieir presence is least favorable 
in w^ar inj ui les This is explained by the pi esence 
of additional ti auma fi om a contusion or a pene- 
tralmg wound 

Tumors 

Secondary Carcinoma in the Anterior 
Chamber A J B Goldsmith, Brit T 
Ophth 29 136 (March) 1945 

A w'oman aged 64 had undergone a radical 
mastectomj'^ for carcinoma of the left breast (con- 
firmed by histologic examination) a j-^ear previous 
to the enucleation of the right eye because of 
secondaiy glaucoma, suspected to be due to a 
carcinoma of the choroid Histologic study 
showed that the main mass w^as on the temporal 
side, wdieie it extended from near the disk as 
far forw^ard as the equator In the sclera the 
growth extended along the canal of one of the 
ciliarj^ neives close to the disk Cells were 
present in the ciliary bodj”^ and the iris In the 
angle of the anterior chamber malignant cells 
had burst through the root of the ins and were 
prohferatiiig into the anterior chamber, where 
they formed a plaque lying on the surface of 
the iris, but not intimately connected with it and 
deriving no blood suppty from it A few cells 
lay on the posteiior surface of the cornea 

The author supplies the following summaiy 

"A hitherto undescribed condition is described, 
in which secondary carcinoma is growing in the 
anterior chamber after the manner of a tissue 
culture 

“Attention is drawn to the differences in man- 
ner of mtra-ocular extension between neuro- 
epithelial letinal tumours and secondary car- 
cinoma w’lthm the eye, and it is suggested that 
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these are laigely the lesult of the diffeient sites 
in which the two types of growth originate 
“Attention is also briefly diawii to the use 
made in experimental cancer reseaich of the 
capacity of the aqueous fluid to act as a tissue 
! culture medium ” Zentmayer 

Vision 

An Introduction to Bishop Berkeley’s 
Theory of Vision M Murray, Bnt J 
Ophth 28:600 (Dec ) 1944 

This interesting article does not lend itself to 
abstraction The author states and discusses 
the views of Berkeley, who was an empiricist, 
the term implying the doctrine that space per- 
ception IS entirely learnt, as against its being 
inherited or instinctive Berkeley has also been 
described as a tactuahst, the term suggests bet- 
I ter his doctrine that touch is the space sense 
i par excellence, and that sight in its primitive 
I purity IS devoid of all space character 

j The vista of speculation which the theory 
1 opened up formed a background for a contro- 
I versy which involved many future generations 
1 of authorities on visual optics Two schools of 
I thought exist the empiricists, of which Helm- 
holtz and Wundt are exponents, and the nativists, 
which include Henng and Muller The nati- 
vists believe in the theory of inheritance 

W Zentmayer 

Sight-Saving Classes N Bishop Harman, 
Bnt M J 1:53 (Jan 13) 1945 

The author discusses the technical require- 
j ments and potentialities of the school for the 
partially blind He gives an extremely intei- 


esting historical review of how these sight-saving 
schools came into being, as he was among one 
of the earliest persons to become interested m 
this subject 

In the early work, Harman was much struck 
by the predominant occurrence of poor sight in 
girls Then he found that many of the children 
in schools for the blind were really not blind, 
they were highly myopic, could see objects at 
their own distance very well and mentally were 
as keen as an/ other children This led to the 
setting up of special classes for the partially 
blind children, the scheme of work laid down for 
these classes consisting in (1) oral teaching in 
groups with the normal children, (2) literary 
work with the aid of blackboards and chalk 
and (3) full use of every sort of handicraft 
which would develop attention, method and 
skill, with minimum use of the eyes Special 
attention was given to such items as proper 
equipment of the classrooms, exercise books and 
physical exercises The most difficult section of 
the work was manual training; all sewing was 
prohibited These classes soon became popular 
just as they had been popular in the United 
States, and many of them exist both in London 
and in the provinces The important point, the 
author says, in the training of children with 
defective vision is proper training so that they 
use their eyes with intelligence and will be able 
to carry on with the training after school years 

This article is very interesting, it shows the 
value of sight-saving classes for the children 
with partial sight and points out how this train- 
ing should prevent the loss of sight and save the 
children from the misery of blindness 

Arnold Knapp 
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A Family with Congenitally Suhluxated Lenses 
Dr Robert R Chace 

I This paper will be published in a later issue 

I of the Archives 

Marfan’s Syndrome with Unusual Complica- 
tions Report of a Case Dr James L Mc- 
Graw 

This paper was published in the August 1945 
issue of the Archives, page 112 

f 

Ocular Changes Associated with Arachnodac- 
tyly» Dr Ralph I Lloyd, Brooklyn 

This IS based on a study of 18 patients under 
observation over periods of three to thirteen 
years and some 25 othei patients seen over 
shorter periods Of the 18 patients, 6 have been 
operated on, 3 to improve vision and 3 m emer- 
gencies Of the first 3, none was successful In 1 
patient operation was a success but the vision 
did not improve Results m the second case were 
ruined by a hemorrhage into the vitreous and in 
the third, by a retinal detachment which was 
operated on with temporary results Of the 
second group, 1 patient suffered bilateral dislo- 
cation of the lenses into 'the anterior chamber and 
the result was highly satisfactory Another 
suffered a unilateral dislocation into the cham- 
ber, from vhich the lens was removed without 
difficulty Later replacement of ins in the 
wound, which opened from within, posterior 
scleral trephine and enucleation were done 
The pathologist’s report was epithelial invasion 
of the chamber The third patient was operated 
on and reoperated on for retinal detachment 
without success Marked changes in position of 
the lens were seen in 7 cases Two are men- 
tioned as dislocations into the anterior chamber 
Three eyes in 2 patients weie dislocated into 
the vitreous In 3 cases the dislocation was in- 
complete but sufficient to uncover the pupil, 
with improvement in vision in one eye of each 
patient These results are discouraging, but one 
has no way of ascertaining the number of cases 
of arachnodactyly vith normal eyes or satis- 
factory status quo 


In patients with poor vision theie is progres- 
sive degeneration with complications, whereas 
patients with better vision may go along for 
years without coming into the hands of any 
one able to recognize the situation Persons with 
this condition must be handled with care and 
judgment, and an effort should be made to dis- 
cover the safest technic for removal of the lens 

DISCUSSION 

Dr Thomas H Johnson A patient with 
ectopia lentis presents an important problem If 
he IS a child, what is to be done^ No satisfactory 
operation has been devised for a subluxated lens 
It IS known that such lenses do not absorb well 
after needling If the lens is removed with a loop, 
there is danger of subsequent detachment of the 
retina, regardless of the age of the patient In 
the geneial discussion of this paper, it would be 
interesting to have opinions as to the type of 
operation advisable and to hear what complica- 
tions have occurred in the experience of othei s 

Dr James W Smith Twenty years ago 
Ormond and Williams noted that ectopia lentis, 
iridodonesis and miosis occurred in about 50 per 
cent of all cases of Marfan’s syndrome Inter- 
est of American ophthalmologists in these ocular 
changes was stimulated by the paper of Dr 
Lloyd’s, read before the American Ophthal- 
mological Society in 1934 

Ectopia lentis occasionally occurs indepen- 
dently of arachnodactyly Kredbova observed 37 
members of a family through four generations, 15 
of whom had ectopia, 2 congenital coloboma and 
6 myopic changes in the fundus None of 
his patients presented typical arachnodactyly 
The incidence of ectopia lentis in 75 per cent of 
the cases of arachnodactyly and analogous anom- 
alies of growth recently reported suggests that 
the etiologic factors lesponsible for arachno- 
dactyly are also involved with displacement of 
the lens 

Dr Lloyd, in his opening statements, properly 
emphasized the progressive ocular changes seen 
with this disorder The small spherophakic 
lenses are usually dislocated upwaid I^ter they 
may appear in the anterior chamber and precipi- 
tate glaucomatous symptoms Complete disloca- 
tion into the vitreous, with loss of vision, is a 
common complication Uveal degeneration and 
retinal detachment are two serious factors 
stressed by Dr Lloyd which account for his con- 
servative, nonsurgical approach 
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Six of the 18 patients obseived by Dr Lloyd 
bad operations Of the 3 patients for whom opera- 
tion was optional, 1 had an uncomplicated course 
but no visual improvement The second patient 
had a hemorrhage into the vitieous The patient 
referred to me for iridectomy and extraction of 
the lens of the left eye made an uneventful re- 
covery, with vision limited to 20/60 + 2 Ret- 
inal separation occurred thirteen months later, 
the detached portion being partly replaced by di- 
scleral coagulation Vision at present, two years 
later, is 20/80 In 1 of tlie 3 remaining patients, 
the lens was removed from the anterior chamber 
of both eyes for bilateral dislocation, but vision 
failed nine years later as a result of a pathologic 
process of the uveal tract The eye of a second 
patient was enucleated after removal of the lens 
from the anterior chamber, and the third patient 
had an opeiation for retinal detachment without 
success I agree that as long as useful vision is 
obtained through the aphakic pupillary area with 
a correcting lens, surgical intervention should not 
be comtemplated 

The operative failures in Dr Lloyd’s series 
make me hesitate to suggest a new surgical ap- 
proach I do not believe that these young, struc- 
turally defective, globes should be subjected to 
extraction of the lens with unavoidable loss of 
vitreous Needling of the elusive subluxated lens 
is difficult and inadequate and must be repeated 

Several years ago Dr Arnold Knapp called 
attention to Bowman’s technic, in which two 
knife needles were used The patient presented 
in the adjoining room was first examined m 
1934 He was 20 years old and had worn glasses 
for fifteen years Minus 15 00 D spheres cor- 
rected vision in the right eye to 10/200 and in the 
left eye. to 15/100 The maximum acuity 
obtained'^' in the right eye with a — 30 00 D 
sphere was 15/100 and that in the left eye with a 
— 2100D sphere was 15/50 No gross patho- 
logic process was seen in the right fundus, and 
the macula was not involved The lens was lux- 
ated nasally The anterior chamber was shallow, 
and only moderate iridodonesis was present The 
left anterioi chamber was deep, and tremor of the 
iris was pronounced The temporal equator was 
displaced posteriorly but remained attached 
nasally No details of the fundus were discernible 
through the small aphakic area 

Three months later the left lens had wandered 
into the anterior chamber Needling, attempted 
with the patient lying face down, failed Later, 
with the pupil contracted and the patient in the 
sitting position, a knife needle was placed in the 
coinea 3 mm from the temporal limbus, the 
posterior capsule was engaged, and the lens was 
forced against the cornea A generous section 
was made in the posterior capsule, and cortical 
clouding began in two days Two weeks later 
most of the loose cortex fell into the vitreous 
and was resorbed The shrunken lenticular sac 


IS still seen behind the ins mfenorly Vision 
corrected with an aphakic lens is 20/40 -j-, and 
the patient, eleven years after discission, reads 
Jaeger type 2 

The same operation was performed on the 
right eye in 1940, when the patient was 26 years 
of age Clearing of the lens was slower, and a 
capsulotomy had to be done Vision with correc- 
tion was 20/60, and the patient reads Jaeger 
type 5 plus. 

When Dr Lloyd leferred the girl aged 14 to 
me in 1941, I was anxious to perform a needling 
of the posterior capsule, but he preferred extrac- 
tion by spooning The lens was sharply curved 
anteriorly and measured 8 mm long and 6 mm 
wide in the anteroposterior diameter It weighed 
only 0 125 Gm , as compared with 0 158 Gm , 
the average weight for a lens at this age 
The patient made an interesting diagnosis of 
further luxation m the right eye while she 
was m bed convalescing from my operation for 
retinal detachment on the left eye She observed 
that the aphakic glass prescribed for the left eye 
after extraction of the lens one year previously 
afforded remarkable vision in the right eye She 
had made this test many times after extraction 
of the lens, but without result 


I consider the technic which I use in cases of 
subluxated lenses ideally suited for patients up 
to the age of 20 years Glaucoma does not occur 
as a complication, and the vitreous seems to 
tolerate young lens cortex The feature which 
appeals to me particularly is that ‘the globe is 
not opened and the vitreous is mot lost 

Recent studies of the cause of retinal detach- 
ment are pertinent to the present drscussion of 
operations on the lens in children Dr Knapp’s 
paper on the operative prognosis of congenital 
cataract (Operative Prognosis of Congenital 
Cataract, Arch Ophth 32:519 [Dec] 1944) 
was a survey of 400 cases of retinal detachment 
In 6, or nearly 16 per cent, of 37 cases of retinal 
detachment following cataract operations, con- 
genital cataract had been present Shapland (Tr 
Ophth Soc U Kingdom 54: 176, 1934) re- 
viewed 651 cases of simple detachment of the 
retina in Moorfield’s Eye Hospital , in about 10 
pel cent of these the patient was aphakic An 
analysis of 40 eyes in which needling had been 
performed in infancy or early childhood for con- 
§enital cataract showed that retinal detachment 
developed in 82 5 per cent The average interval 
was t\venty-four and six-tenths years, the short- 
est being six years and the longest forty-one 
years My purpose in citing these statistics is 
to stress the fact that, like ectopia lentis, con- 
genital cataract is a form of defective structural 
development 


View WlLll 


ixiio^iviiig me piactice of sub- 
jecting patients with congenital cataract to in 
numerable needlings, and I should like to a^k 
operations may contribute to, or actually hasten 
Dr Lloyd whether he does not feel that repeated 
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the appearance of letinal separation It is my 
own practice to perform a generous discission 
of the anteiior capsule in young children If the 
angle of the chamber should become obstructed, 
the loose coitex can be irrigated out of the ante- 
rior chamber through a small keratome section 
In order to avoid subjecting such eyes to re- 
peated trauma, I have on occasion continued the 
needling through the posterior capsule As m 
cases of ectopia lentis, the posterior discission 
lessens the possibility of glaucoma developing 
postoperatively I should like to ask Dr Lloyd 
whether he has any objection to opening the 
posterior capsule W ill he tell us whether ectopia 
lentis IS found only in cases of Marfan’s syn- 
drome ^ 

The Section is indebted to Dr Lloyd for popu- 
larizing a syndrome considered originally to be 
of interest only to pediatricians and orthopedists 
He has directed our attention to the fact that 
the ocular cotnplications are very common His 
youngest patient was 6 j^ears of age If ophthal- 
mologists follow his suggestion of dilating the 
pupils in very young children, they may be in a 
position occasionally to establish the diagnosis 
before serious skeletal defects are evident clini- 
call}'- 

Dr Hermann Burian, Hanover, N H (by 
invitation) The statement on the program that 
I am going to discuss Dr Lloyd’s paper is some- 
what of a misrepresentation Even though I 
have for a long time been interested in the syn- 
drome of arachnodactyly with subluxation of the 
crystalline lens, I should not presume to discuss 
Dr Lloyd’s masterly presentation 

I am here only because Dr Lloyd, when in 
Hanover last summer, saw a case of arachnodac- 
tyly in which I had operated, and he asked me 
to tell you about it My comments will be re- 
stricted to the report of this case 

R J L , a white boy born Dec 12, 1936, 
was first seen by me on May 19, 1942, when 
he was S ]/2 years of age There was no relevant 
family history of ocular disease The 3 siblings 
had normal eyes 

The patient had never been seriously ill He 
had developed normally and, according to the 
mother, had shown no signs of mental retarda- 
tion However, a diagnosis of congenital heart 
murmur had been made 

The child had always held objects close to his 
eyes and had exhibited other signs of poor vision , 
these had become particularty noticeable in the 
year prior to examination 

Examination revealed typical signs of arachno- 
dactyly His arms and legs, particularly his 
fingers and toes, were ver)”^ long and thin The 
eyes were white and quiet The irises showed a 
normal structure but exhibited pronounced irido- 
donesis “Spider-web” remnants of the pupillary 
membrane were seen in flie upper part of both 
pupils, particularly in the right eye Both crys- 
talline lenses ■were subluxated downward and 


nasally, so that the upper edge of the lens ap- 
peared in the lower part of the undilated pupil 
The fundi were somewhat depigmented but pre- 
sented no anomaly Uncorrected visual acuity 
was less fhan 20/400 in each eye, vision could 
not to be improved with glasses It was difficult, 
however, to make subjective tests on the rather 
unresponsive patient A diagnosis of Marfan’s 
syndrome was made, and hospitalization was ad- 
vised 

In June 1942 the patient was admitted to the 
hospital for examination and treatment Physical 
examination revealed no noteworthy anomaly 
aside from the arachnodactyly The heart was 
normal except for a rapid rate There was re- 
duplication of the second sound at the apex, 
which was heard better medially The pulsations 
of the dorsalis pedis artery were weak, but 
those of the popliteal artery were normal The 
Vollmer patch test for tuberculosis gave a nega- 
tive response Complete blood counts, serologic 
tests and urinalysis gave normal results Roent- 
genograms of the chest, skull and upper extrem- 
ities revealed nothing abnormal An electrocar- 
diogram was essentially noimal 

On June 25 a discission of the right lens was 
attempted Two discission knives were intro- 
duced into the anterior chamber, one from each 
side, at 4 and 8 o’clock respectively The lens 
was held with one knife and the discission per- 
formed with the other No clouding of the lens 
was obtained, and on June 30 extraction of the 
right lens through a keratome incision was at- 
tempted Grasping of the lens with the capsule 
forceps did not succeed, and the lens was deliv- 
ered by a loop, with considerable loss of vitreous 
The condition of the eye quieted down, but the 
pupil was distorted upward, and on October 1 
an iridotomy was performed by introducing a 
discission knife into the anterior chamber near 
the limbus at 12 e> clock A section through the 
ins was made m the vertical meridian, and a good 
opening in the ins was obtained 

The boy was readmitted in January 1943 He 
had a slight elevation of temperature, and opera- 
tion was postponed for a few days There were 
enlarged anterior cervical glands One observer 
thought that there was a soft, late systolic mur- 
mur at the apex, and another observer heard a 
diastolic murmur at the apex But the next day, 
with a slower heart rate, this resolved itself into 
a reduplication of the heart sounds, as noted on 
the first admission For two days shortly after 
his operation he again had a rather high fever, 
and it was thought at the time that he had grip, 
but the lungs were clear and there were only a 
cough, enlarged cervical glands and reddening of 
the throat Blood counts and urinalysis again 
gave normal results 

On Feb 5, 1943 the left lens was removed 
The anterior chamber was opened with a kera- 
tome at the upper limbus Pressure was exerted 
on the lower limbus and the lens grasped with 
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mtracapsulai forceps and lifted into the anterior 
chamber It was removed from the chamber by 
combined pressure and traction The lens proved 
to be small and globular No vitreous was lost 
In spite of the smoothness of the operative pro- 
cedure and the application of physostigmme, the 
upper part of the ins became inverted, and the 
pupil, accordingly, was distorted to such an ex- 
tent that it was covered by the upper lid 

On July 6, 1943 an iridotomy was performed 
on the left eye The discission knife was in- 
serted through the upper limbus and the ins sec- 
tioned m the vertical meridian with sawing 
movements The postopeiatn^e course was un- 
eventful 

The patient was followed through 1943 and 
1944, when he was last seen, on Nov 13, 1944, 
the condition was as follows Both eyes were 
white and quiet The pupds weie triangular, the 
right one being smaller than the left The pupil- 
lary areas were black, and the fundi appeared 
normal The best vision was obtained with a cor- 
rection of -}- 10 00 D sph C + 2 00 D cyl , axis 
180, which gave visual acuity of 20/60 2 in the 

right eye, 20/60 m the left eye and 20/50 -j- 
binoculaHy The keratometnc readings showed 
astigmatism of — 6 50 D at axis 93 m the right 
eye and — 6 00D at axis 100 or 110 m the 
left eye 

Dr Clyde E McDannald May I ask Dr 
Lloyd whether ^there are any statistics relating 
to hereditary tiansmission^ I have not heard 
of any 

Dr Willis S Knighton I should like to 
report the case of a man 27 years of age in 
which there were features which differed a little 
from those reported tonight The patient was 
well built but had all the characteristics of arach- 
nodactyly The interesting observation on refrac- 
tion was that the lenses were dislocated down- 
ward, so that the upper border was exactly in 
the center of the pupil in each eye, and his 
vision could be improved by correction with 
eithei plus or minus spheres He was very un- 
comfortable with minus spheres, and vision was 
only 20/70 m each eye, but with plus spheres 
vision was 20/40 in the right eye and 20/20 in 
the left eye My colleagues and I had planned 
to. do an intracapsular extraction with iridec- 
tomy, but the response of the pupil to the mydri- 
atic was so great that the ins was just a narrow 
band, the lens was therefore removed through 
a round pupil As soon as the section was made, 
the lens floated up toward the cornea and was 
delivered with a loop alone, almost no traction 
was necessary, and no counterpressure was 
made There was no loss or presentation of 
vitreous Convalescence was uncomplicated, and 
his vision was 20/20 — with correction The 
astonishing thing was that with plus spheres for 
his right, completely aphakic, eye and for his 
left, half aphakic, eye he had comfortable binoc- 


ular vision Dr Lloyd suggested that we remove 
the lens of the left eye The patient did not 
leturn to the clinic for two years, although he 
had been doing hard manual labor, there was 
no further dislocation of the lens m the left eye 
Extraction of the lens m the left eye was per- 
formed, with the same result He was last seen 
four years after the first operation and two years 
after the second operation At that time he had 
20/20 — vision in each eye, with good binoculai 
vision 

Dr Ralph I Lloyd, Brooklyn Certainly, 
all luxations of the lens are not due to arachno- 
dactyly, but all congenital bilateral luxations 
should be considered as associated with arach- 
nodactyly unless proved otherwise When a case 
of bilateral luxation is found, the family tree 
should be thoroughly studied to find a trans- 
mitter of this, usually dominant, trait The parent 
may have normal bony structure and mild luxa- 
tion with good vision, or he may have normal 
eyes and the characteristic changes of the bones 
Persons with either type may have offspring 
with typical ai achnodactyly When operation to 
improve vision must be done, younger patients 
seem to fare better than adolescents and adoles- 
cents better than adults As a rule the lens can 
be easily removed without using the spoon, for 
such a lens is lighter and smaller than the nor- 
mal lens It will float up into the wound if an 
iridectomy is done The best operation is the 
one that disturbs the eye the least, and probably 
needling is safer I have seen Dr Smith do the 
operation he has described here, although it is 
slow and may have to be done again, the results 
are very good However, I am not committed 
absolutely to any one procedure, and I prefer to 
play out the hand as the cards may fall It is 
plain from what has been said that cases of this 
syndrome are not a favorable group for any 
operation 

Traumatic Staimng of the Conjunctiva with 

Indelible Lead: Report of a Case. Dr 

Harold Wass 

This case is presented because of the bizarre 
clinical appearance and because of the excellent 
result obtained with subconjunctival irrigation 
with saline solution The patient was seen in the 
emergency clinic of the New York Eye and Eai 
Infirmary, in the service of Dr Willis Knighton, 
one-half hour after the conjunctiva was lacerated 
with the point of an indelible pencil Pieces were 
removed from under the conjunctiva with for- 
ceps, and the cul-de-sac was irrigated freely with 
warm saline solution Many pieces and grains of 
lead remained under the conjunctiva, and the 
whole globe ivas stained a brilliant violet 

Irrigation of the subconjunctival space with 
saline solution and closure of the conjunctival 
wound with black silk sutures were done in the 
^ surgical service, this treatment resulted in com- 
plete fading of the stain in forty-eight hours 
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In addition to the mechanical cleansing of the 
subconjunctival space the black silk sutures may 
have stimulated phagocytosis by acting as an 
additional foreign body However, the same in- 
delible lead was mseited below the conjunctiva 
111 1 rabbit eje and into the vitieous cavity of 
another Enucleation was performed two weeks 
later, and microscopic examination of the slides 
showed no cellulai leaction in either globe and 
nothing lesembling phagocytosis The indelible 
lead remained relatively inert m the rabbit eye 

The sections of the labbit eyes were prepared 
by Dr E B Buichell, of the Eno Laboratory 
of the New York Eye and Ear Infirmaiy, and 
the Kodachiomes were made by the department 
of photogiaph}' None of the bleaches used by 
the personnel of the manufacturing companies 
are suitable toi ophthabmc use 

DISCUSSION 

Dr Willis S Knighton A point of prac- 
tical importance is the fact, according to Di 
Sitchevska, that self-inflicted wounds of this soit 
were rathei common in the Russian army In 
view of the clinical course in this case, howevei, 
the method does not seem a very practical means 
of escaping military duty, because the dye dis- 
appears so lapidly However, the picture is so 
striking at first, when the color is present, that 
I can see how a draft board, or similar body, 
would give a man temporary leave at least 

Response of Chronic Simple Glaucoma to 
Treatment with Cyclodiathermy Puncture 
Dr Frederick W Stocker, Durham, N C 

This paper was published in full in the Sep- 
tembei issue of the Archives, page 181 

DISCUSSION 

Dr Arnold Knapp Dr Stocker has un- 
doubtedly coveied this point in his admnable 
presentation, but I should like the ask him to tell 
us again whether he has ever seen any damage 
done to an eye by this operation It has seemed 
to me that it is difficult to gage just the num- 
ber of diathermy punctures lequired in a par- 
ticular case and that it is easy to do too much 

The statement that notwithstanding atrophy 
of a part of the ciliary body eyes with this con- 
dition do not show any subsequent deterioration 
IS particularly interesting 

I should like to ask Dr Stodcei whether he 
has tried this opeiation in a case of secondary 
glaucoma following thrombosis of the cential 
retinal vein 

Dr G Bonaccolto Yeais ago I was intei- 
ested in Dr Lagiange’s work on cohnatage m 
cases of detachment of the retina This consisted 
in electrocauterization of the sclera, first at the 
inferior and, a few weeks later, at the superioi 
limbal region He had observed intraocular 
h 3 'potension in eyes with detachment of the 
retina With this procedure he produced intra- 


ocular hypertension, which, in his opinion, should 
help to push the retina into place 

I performed this operation in a few cases of 
detachment of the retina during the period from 
1928 to 1932 I obtained moderate hypertension, 
which lasted as long as I was able to follow 
the patients 

Will Di Stockei explain the reason for the 
diffeience In the results obtained by him and by 
Lagiange when they used similar procedures^ 

Dr Kaufman Schlivek ' It is a rare oppor- 
tunity to listen to a papei describing the results 
of a new operation covering 100 cases or more 
Many years ago I performed this operation in 
a numbei of cases of absolute glaucoma, and 
111 the past two and a half years I have used 
the same method m 4 cases of glaucoma with 
vision. 111 all instances the results were satis- 
factory One patient was a Negro woman who 
had had several operations for glaucoma on hei 
left e 3 'e, and the eye was blind The other eye 
had chronic simple glaucoma with good vision 
and rather poor fields, the operation recom- 
mended by Dr Stocker was done, and the result 
was excellent The other 3 patients had had 
several operations, without benefit, th;s opera- 
tion controlled the tension, and vision was 
letained 

Dr Willis S Knighton As I understand 
it, glaucoma can be caused either by obstruction 
to the outflow of the aqueous or by an increase 
111 the inflow of the aqueous This operation is 
designed apparently to reduce the inflow of the 
aqueous I should like to ask Dr Stocker 
whether he would try to reduce the production 
of aqueous almost to the vanishing point in cases 
111 which the obstruction to the outflow is nearly 
complete 

Dr Frederick W Stocker, Durham, N C 
To answer Dr Knapp first One must keep 
distinct expel lence in cases of chronic simple 
glaucoma and experience in cases of secondary 
glaucoma in which this operation has already 
been performed a number of times or in which 
two or tliiee other operations have been done 
without success I used to employ considerably 
stionger current and laiger needles in these 
cases of long standing, and I believe that with 
this technic I should not have dared to approach 
the good ej'es with chronic simple glaucorda 
But by using a very short needle and very little 
cm lent, as I did in this series of cases of chronic 
glaucoma in which no other operation had been 
employed, I have not observed any permanent 
damage to the eye I have called this report a 
preliminary one because I may have to watch 
the patients for a longer time However, I think 
that if after eight or ten months one cannot see 
any appreciable damage to the eye, one is justi- 
fied in doing more operations of this kind 

Glaucoma associated with thrombosis of the 
central retinal vein is in another categor 3 ' , and 
I have treated seveial patients with this t 3 ’'pe 
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In one i>ach patient the eye was cuied of its 
glaucoma foi almost two yeais aftei the first 
thiombosis occmred and uas painless, and the 
vitreous had cleaied up to such a degree that 
I could see the strange fundus picture of healed 
I thrombosis of the central vein So the eye had 
completel} lecovered, but two jeais later the 
patient had a tiemendous heinoiihage in the vit- 
reous, ^^hlch led to enucleation I think one is 
justified in using this method in cases of throm- 
bosis of the letiiial vein causing glaucoma, for 
I do not know of any othei method which will 
give such good results I believe that wuth a 
secondan type of glaucoma cyclodiathermy 
puncture is of great value, and chronic inflam- 
niatori and painful e\ es have a remarkable 
tendency to become painless Even if the tension 
IS not quite reduced to normal, the patient does 
X. not sufter an\ more 

The hypotension associated with detached 
letina, so fai as I could understand from Dr 
Bonaccolto, was treated with the application 
of electrocautery, which is a different type of 
treatment than cyclodiathermy puncture With 
the diatherm} cauter}' one does not produce 
sp much inflammation on the surface of the 
sclera, as it is at the point of the needle that 
the .most intensive coagulating action is to 
be expected I cannot explain offhand why the 
electrocauter} should produce peimanent hyper- 
tension As I said, my associates and I observed 
temporar) hypertension foi several days m a few' 


cases , but, as I also demonstrated, this does not 
mean anything in the final outcome, for those 
cases in which there was a relatively high tension 
after the operation were not among those m which 
tension w'as high at the end 

I am encouraged to heai fiom Dr Schhvek 
that in 1 case of simple chionic glaucoma in 
w'hich no tieatment had pieviously been em- 
ployed this opeiation had given satisfactory re- 
sults in the hands of some one else 

In answer to Di Knight's question about the 
theoiy of inflow and outflow of aqueous, I had 
to limit myself to the simplest principles in order 
to demonstiate w'hat is involved if one wishes 
to reduce the tension by achieving a decrease in 
inflow' of liquid In cases of simple chronic glau- 
coma, with a tension of about 30 or 35 mm of 
meicury, one w'ould not expect complete block- 
age of the outflow I do not know how much of 
the ciliaiy body w'ould have to be destroyed 
when complete obstruction is piesent In cases of 
secondaiy glaucoma, foi instance, w'lth throm- 
bosis of the central vein, in which the ms is 
pushed forward and is adherent to the posterior 
suiface of the cornea, one might have almost 
complete blockage of the angle of the chamber 
But it IS known that there are other possible paths 
of outflow in the eye The ins and the choroid 
can absorb fluid, and there is a flow of fluid 
through the vitreous along the canal of Cloquet 
Therefore it is almost impossible to determine 
w hen the outflow' would be 100 pei cent blocked 


Book Reviews 


The Psychology of Seeing By Herman F 
Brandt, Ph D Price $3 75 Pp 240 New 
York Philosophical Library, Inc , 1945 

This small volume is misnamed, because it is 
not a consideration of the psychology of seeing 
but a study of the results of behavior patterns 
obtained b}^ means of ocular photography 

The author l\as invented a camera for record- 
ing eye movements In many ways it is similar 
to the score or more of eye movement cameras 
which preceded it and which culminated in the 
ophthalmograph with which ophthalmologists 
are familiar It has the advantage that the move- 
ments of the eyes in observing a double page 
magazine la} out (such as Saturday Evemng Post 
or Life) can be photographed on a single sta- 
tionary film and the progress of the eye move- 
ments studied from a projection of the photo- 
graph back on to the original copy 

Of the eight parts of the book, the fiist is an 
elementar}'^ discussion of psychology, the second a 
description of the camera and the third a demon- 


stration of basic eye movements The fourth 
part IS devoted to advertising as evaluated by 
means of the author’s camera Part V is the 
most scientific chapter of the book, in which 
various problems of learning are studied by 
means of photographs of eye movements It is 
largely from this chapter that the ophthalmologist 
would derive any profit Part VI is a discussion 
of art as judged by camera studies of eye move- 
ments , part VII discusses factors involved in ocu- 
lar patterns, and in tlie final chapter the author 
projects future studies to be carried out, using 
his instrument and technics, m such diverse fields 
as crime detection and talking books 

The book is largely written for the advertising 
industrialist, who wants to get his message, 
pictorial or printed, in a preferred position and 
to grasp and hold the attention of readers against 
the clamor of competitors It has little to do 
with ophthalmology except for the parts relating 
to reading and learning difficulties These are 
discussed diagnostically, with few if any thera- 
peutic suggestions LeGkan0 H Hardy 



Directory of Ophthalmolbgic Societies * 


INTERNATIONAL 

International Association tor Prevention 
OF Blindness 

President Dr P Bailhart, 66 Boulevard Samt-Michel, 
Pans, 6', France 

Secretary-General Prof M Van Duysc, Univcrsite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark 

International Organization Against Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St , New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Mmto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachanah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St , 
London, W 1 

Chcngtu Ophthalmological Society 

President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

Chinese Ophthalmological Society 
of Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 

* Secretaries of societies are requested to furnish the 
information necessary to make this list complete and 
keep it up to date 


Facuity or Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley 
St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn 
Fields, Londo'n, W C 2, England 

German Ophthalmological Society 

President Prof W Lohlcin, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Gr6sz, University 
Eye Hospital, Mariautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological SoaETY 

President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmological Society 

President Mr John Foster, 45 Park Sq , Leeds 
Secretary Mr William M Muir head, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

Ophthalmological Society of Australia 

President Dr N McAlister Gregg, 193 Macquarie St , 
Sydney 

Secretary Dr D A Williams, 27 Commonwealth St , 
Sydney 

Place Sydney Time Oct 3-6, 1945 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secetary. 
Dr Mohammed Khalil 

Ophthalmological Society or Hospital de 
Nuestra Sen ora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D 
F, Mexico 

Secretary Dr Jorge Meyran, Mexico, D F, Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St, Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St 
London ’ 

Secretary Mr Frank W Law, 30 Devonshire PI 
London, W 1 ’ 
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Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Gi^aum Rd , 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St IS, 
Jerusalem 

Secretary Dr E Sinai, Tel Aviv 

Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobahski, Lindley’a 4, Warsaw 

Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St , London, 
W 1, England 

Secretary Dr Harold Ridle 3 ', 60 Queen Anne St, 
London, W 1, England 

Sao Paolo Society of Ophthalmology 

President Silvio de Almeida Toledo, BarSo de Ilapetin- 
inga St, 88, 5° Andar, Sao Paulo, Brazil 

Secretary Dr Phnio de Toledo Piza, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Bemto Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

SociEDAD Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

Sociedade de Oftalmologia de Minas Gerais 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 

Secretary Dr Ennio Coscarelh, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

Sociedade de Oftalmologia e Otorrinolaringologia 
de Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 


Sociedade de Ophthalmologia e Oto-Rhino- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avenida, 

Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

Societa Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clinic, University of Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 

Societe Franqaise d’Ophtalmologie 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 

Secretary Dr JC. 0 Granstrom, Sodermalmstorg 4, 
HI tr , Stockholm, So 

Tel Avtv Ophthalmological SoaET\ 

President Dr D Arieh-Fnedman, 96 Allenby St , Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, 
Palestine 

NATIONAL 

American Medical Association, Scientific 

Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisro 

Secretary Dr R J Masters, 23 E Ohio St , Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held in 1945 

American Academy of Ophthalmology and Oto- 
laryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-1 st Ave Bldg, Rochester, Minn 

American Ophthalmological Society 

President Dr S Judd Beach, 704 Congress St, Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St, New 
York 

Secretary-Treasurer Major Brittain F Pajne, School 
of Aviation Medicine, Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New York 

Canadian Medical Assoctation, Section on 

O PHTH ALMOLOG Y 

President Dr Alexander E MacDonald, 170 St George 
St, Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St , Toronto 
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Canadian Ophthai^mological Society 

President Walter W Wright, 170 St George St, 
Toronto 5 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 
1509 Sherbrooke St W , Montreal 

National Society for the Prevention or 
Blindness 

President Mr Mason H Bigelow, 1790 Broadway, 
New York 

Secretary Miss Regina E Schneider, 1790 Broadwaj, 
New York 

Executive Director k£rs Eleanor Brown Merrill, 1790 
Broadw'ay, New York 

SECTIONAL 

Academy of MEOiaNE of Northern New Jersey, 
Section on Eye, Ear Nose and Throat 

President Dr N Zwaifler, 46 Wilbur Ave, Newark 
Secretary Dr William F Keim Jr , 25 Roseville Ave , 
Newark 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Central Illinois Society of Ophthalviology and 
Otolaryngology 

President Dr Watson Gailey, 1000 N Mam St , 
Bloomington, 111 

Secretary-Treasurer Dr William F Hubble, 861-867 
Citizens Bldg, Decatur, III 

Central Wisconsin SoaETY of Ophthalmology 
AND Otolaryngology 

President Dr. L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New England Ophthalmological Society 

President Dr Theodore L Terry, 140 Marlborough St , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 


Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St , 
Freeport, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111, or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to Apr;l, inclusive 

Saginaw Vallev Acvdemy of Ophthalmology 
and Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw, 
Mich 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 

Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 

SiOLX Vailev Eve and Ear Academy 

President Dr J C Decker, 515 Francis Bldg, Sioux 
City, Iowa 

Secretary-Treasurer Dr J E Dvorak, 408 Davidson 
Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Qiairman Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Secretary Dr J W jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy or Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave , 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
Phoenix, Ariz 

Southwestern Michigan Triologicvl Society 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave, Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 


Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St, San Francisco 


Western Pennsylvania Eye, Ear, Nose and 
Throat Society 


President Dr Ray Parker, 218 Franklin St, Johns- 
town^ Pa 


Secretary-Treasurer Dr J McClure, 
Nat’I Bank Bldg, Dubois 


Tyson, Deposit 


Puget Sound Academy of Ophthalmology 

AND OtO-LaRYNGOLOGY 


STATE 


President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg , Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 


Arkansas State Medical Society, Eye, Ear 
Nose and Throat Section 

I 

President Dr Raymond C Cook, 701 Mam St Little 
Rock ’ 

Secretary Dr K W Cosgrove, Urquhart Bldg, Little 
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Colorado Ophthalmological Society 

President Dr C A Ringle, 912-9th Ave, Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p m , 
third Saturday of each month, October to May, in- 
clusive 

Connecticut State Medical Society, Section on 
Eye, Ear, Nose and Throat 

President Dr F L Phillips, 405 Temple St , New 
Haven 

Secretary 'Treasurer Dr W H Turnley, 1 Atlantic 
St, Stamford, Conn 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr William 0 Martin Jr, Doctors Bldg, 
Atlanta 

Secretary-Treasurer Dr C K McLaughlin, 526 
Walton St, Macon 

Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK Ruby, Union City 
Secretary Dr Edwin W Dyar Jr, 23 E Ohio St, 
Indianapolis 

Place French Lick Time First Wednesday in April 

Iowa Academy of Ophthalmology and 
Oto-Laryngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical SoasTY, Section on Oph- 
thalmology AND Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St, New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St, Vicksburg, Miss 

Medical Society of the State of Pennsylvania, 
Section on Eye, Ear, Nose and Throat 
Diseases 

Chairman Dr Karl M Houser, 2035 Delancey St, 
Philadelphia 3 

Secretary Dr William T Hunt Jr, 1205 Spruce St, 
Philadelphia 7 

Michigan State Medical Society, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr Edmond L Cooper, 15^3 Woodward 
Ave, Detroit 26 

Secretary Dr Ralph H Gilbert, 110 Fulton St E, 
Grand Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg, St 
Paul 2 

Secretary Dr William A Kennedy, 372 St Peter St, 
St Paul 2 

Time Second Friday of each month from October to 
May 


Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, 
Great Falls 

Nebraska Academy of Ophthalmology and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 
Camden 

New York State Medical Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Madison Ave, 
New York 21 

North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4th St , 
Winston-Salem 

North Dakota Academy of Ophthalmology 
AND Oto-Laryngology 

President Dr W L Diven, City National Bank Bldg , 
Bismarck 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology 
AND Otolaryngology 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week in April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St, Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man Sfc, Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m, second Thursday in 
October, December, February and April 
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South Carolina Society of Ophthalmology 
AND Otolaryngology 

President Dr J L Sanders, 222 N Mam St , Green- 
ville 

Secretary Dr J H Stokes, 125 W Cheves St, 
Florence 

Tennessee Academy of Ophthalmology and 
Otolar^ ngology 

President Dr Wesley Wilkerson, 700 Church St , 
Naslnille 

Secretarj -Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg , Memphis 

Texas Ophthalmological and Oto-Laryngological 

Society 

President Dr F H Rosebrough, 603 Navarro St , 
San Antonio 

Secretary Dr M K McCullough, 1717 Pacific Ave, 
Dallas 

^ Utah Ophthalmoiogical Society 

President Dr E B Fairbanks, 315 Medical Arts Bldg , 
Salt Lake City 

Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg , 
Ss-lt Lslcc City 

Place University Club, Salt Lake City Time 7 00 
p m , third Monday of each month 

Virginia Society of OTo-LARYNGOLoci and 
Ophthalmology 

President Dr Mortimer H Williams, 30j4 Franklin 
Rd S W, Roanoke 

Secretary-Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 

West Virginia State Medical Association, Eye, 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

Secretary Dr Welch England, 621 Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St , Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg, Akron, Ohio 

Time First Monday m January, March, May and 
r November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallura, 478 Peachtree 
St N E , Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

Baltimore Medical Society, Section on 
Ophthalmology 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI , 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m , fourth Thursday of each 
month from October to March 


Birmingham Eye, Ear, Nose and Throat Club 

President E^ch member, m alphabetical order 

Secretary Dr Luther E Wilson, 919 Woodward Bldg , ! 

Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m, second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lonmer St , 
Biooklyn 11 

Secretary-Treasurer Dr Louis Freimark, 256 Roch- 
estci A\e, Brooklyn 13 

Place Kings County Medical Society Bldg , 1313 Bed- . 
ford Ave Time Third Thursday m February, April, 
May, October and December 

Buffalo Ophthalmologic Club i 

President Dr William H Howard, 389 Lmwood Ave , 
Buffalo 9 

Secretary-Treasurer Dr Sheldon B Freeman, 196 * 
Lmwood Ave , Buffalo 9 ' 

Time Second Thursday of each month from October 
to May 

Chattanooga Society or Ophthalmology and 
Otolaryngology 

President Each member, m alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg, Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday 
of each month from September to May 

Chicago Ophthalmological Society 

t ) 

President Dr Samuel J Meyer, 58 E Washington 
St, Chicago 2 

Secretary Dr W A. Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 ,N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 
Staff 

Chairman Dr D T Vail, 441 Vine St , Cincinnati 

Secretary Dr A A Levin, 441 V«ne St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 

Secretary Dr H H Wygand, Guardian Bldg, Cleve- 
land 

Time Second Tuesday in October, December, February ‘ 
and April 


College of Physicians, Philadelphia, Section 
ON Ophthalmology 

Dr W S Reese, 1901 Walnut St 
Philadelphia , 

^ J Kelly,.. 37 S 20th St 
Philadelphia ' 

Tune Third Thursday of every month from October 
to April, inclusive 
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Columbus Ophthalmological and Oto- 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St, Columbus IS, Ohio 

Place Univ'ersity Club Time 6 15 p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi Eye, Ear, Nose and 
Throat Society 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg, Corpus Christi, Texas 

Time 6 30 p m, third Tuesday of each month from 
October to May 

Dallas Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Ruby IC Daniel, Medical Arts Bldg, 
Dallas 1, Texas 

Secretary Dr Tom Barr, ifedical Arts Bldg , Dallas 1, 
Texas 

Place Dallas Athletic Club Time 6 30 p m , first 
Tuesday of each month from October to June The 
November, January and March meetings are devoted 
to clinical work 

Des Moines Academy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St, Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

> 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr Wesley G Reid, 667 Fisher Bldg, 
Detroit 2 

Place Oub room^s of Wayne County Medical Society 

Time First Monday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m, third Thursday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and 
Throat Association 

President Appointed at each meetmg 

Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St., Albany 

Time Third Wednesday m October, November, March, 
April, Ma> and June 


Fort Worth Eye, Ear, Nose and Throat SoaETV 

President Dr Rex Howard, 602 W 10th St, Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m, first Friday of each month except July and 
August 

Houston Academy of Medicine, Ophthalmological 
AND Oto-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 
Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg, Harris County Medical 
Society Rooms Time 8 pm, second Thursday of 
each month from September to June 

Indianapolis Ophthalmoolgical and Oto- 

LARYNGOLOGICAL SOCIETY 

President Dr Myron Harding, 23 E Ohio St , 
Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St , 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursday of each month from November to 
May 

Kansas City Society of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to climcal work 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8th St, 
Long Beach, Calif 

Secretary-Treasurer Dr Robert G Thornburgh, 117 E 
8th St, Long Beach, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngology 

President Dr Orrie E Ghrist, 210 N Central Ave, 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 30 p m , fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 
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Loaver Anthracite Eye, Ear, Nose and 
Throat Society 

Chairman Each member m alphabetical order 
Secretary Dr Janies J Monohan, 31 S Jardm St, 
Shenandoah, Pa 

Medical Society of the District of Columbia, 
Section of Ophthalmologt and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W , 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to April, inclusive 

Memphis Society or Ophthalmology and 
Otolaryngology 

Chairman Each member, in alphabetical order 
Secretary Dr Sam H Sanders, 1089 Madison Ave, 
Memphis, Tenn 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 

t Miluaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin A\e, 
Milwaukee 

Secretary-Treasurer Dr Frank G Treskow, 411 E 
Mason St, Milwaukee 2 

Place Umversity Club Time 6 30 p m, fourth 
Tuesday of each month from October to May 

t 

Montreal Ophthalmological Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Maitland D Place, 981 Rei- 
bold Bldg, Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive 

Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W , Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E, 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Nashville Academy of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St, Nash- 
ville, Term. 

Secretary Dr R. E Sullivan, 432 Doctors Bldg, 
Nashville, Tenn 

Place James Robertson Hotel Time 6 30 p m , third 
Monday of each month from October to May 

New Haven Ophthalmological Society 

President Dr William H Ryder, 185 Church St , 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St , 
New Haven, Conn. 


Neiv Orleans Ophthalmological and Oto- 
laryngological Society 

President Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State Umversity Medical Bldg 
Time 8pm, second Tuesday of each month from 
October to May 

New York Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr Rudolf Aebh, 30 E 40th St , New York 

Secretary Dr Truman L Boyes, 654 Madison Ave, 
New York 

Time 8 30 p m , third Monday of every month from 
October to May, inclusive 

New York Society for Clinical 
Ophthalmology 

President Dr Maurice L Wieselthier, 1322 Union St , 
Brooklyn 

Secretary Dr Benjamin Esterman, 983 Park Ave , 
New York 28 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma City Academy of Ophthalmology 
AND Otolaryngology 

President Dr James P Luton, 117 N. Broadway, 
Oklahoma City 

Secretary Dr Harvey 0 Randel, 117 N Broadway, 
Oklahoma City 

Place Umversity Hospital Time Second Tuesday of 
each month from September to May 

Omaha and Council Bluffs Ophthalmological 
and Oto-Laryngological Soctety 

President Dr A A Steinberg, 1502 Farnam St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg , Omaha 2 

Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6pm dinner ,7pm program , third Wednes- 
day of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave, 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of every month, except June, July and 
August 

Philadelphia County Medical SoaETY, 

Eye Section 

President Dr Isaac Tassman, 136 S 16th St Phila- 
delphia ' 

Secretary Dr Glen Gregory Gibson, 255 S 17th St 
Philadelphia , ’ 

Time First Thursday of each month from Octobei 
to May 
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Pittsburgh Ophthalmological Society 

President Dr George H Shuman, 351-5th Ave , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Ave, 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July 
August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St , Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading 
Pa 

Place Wyomissmg 'Club Time 6 30 p m , third 
Wednesday of each month from September to July 

Richmond Eye, Ear, Nose and Throat Socipity 

President Dr Luther C Brawner, Professional Bldg , 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6 p m, second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St, 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 
Alexander St, Rochester, N Y 

St Louis Ophthalmic Society 

President Dr Vincent Jones, 634 N Grand Blvd , 
St Louis 

Secretary Dr T E Sanders, 508 N Grand Blvd , 
St Louis 3 

Place Oscar Johnson Institute Time Fourth Friday 
of each month from October to April, inclusive, 
except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvin Pritchett, 70S E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St , 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society’s Bldg , 2180 Washington St , San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 


Shreveport Eye, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg, 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg, Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Clarence A Veasey Sr, 421 W River- 
side Ave, Spokane, Wash 

Secretary Dr Clarence A Veasey, 421 W River- 
side Ave , Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 

Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstein, 713 E Genesee St , 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place University Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and \ 

Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkwood Ave , 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Arts Bldg , 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C , Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , 
Washington, D C 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W , Washington, D C 

Place Medical Society of District of Columbia Bldg , 
1718 M St N W , Washington, D C Time 7 30 
p m , first Monday m November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 



AR CHIVES OF OPHTHALMOLOGY 

Voi.>,MF. 34(oia im.. Volume 81) MOVEMBER-DECEMBER 1945 

Cop-kRIGHT, 1946, Bk THE AMERICA^ MedICAL AsSOCIATIO^ 

- ,, ^ 


Number 5 


EVALUATION OF STEREOPSIS 

A COMPARISON OF THE HOWARD-DOLMAN AND THE VERHOEFF TEST 


ALBERT E SLOANE, MD 

Director, Depai tmcnt of Refraction, Massachusetts Eye and Ear Infirmary 

boston 


AND 

J ROSWELL GALLAGHER, M D 
School Physician, Phillips Academy 

ANDOVER, MASS 


Increasing use of visual tests in the field of 
personnel selection,^ special militar}^ needs and 
the rapid expansion of aviation have stimulated 
interest in technics which measure stereopsis 
For several years the Howard-Dolman test of 
stereopsis^ (not to be confused with the original 
Howard test®) has been used extensively, and 
more recently Verhoeff ^ has described another 
in^liod Verhoeff’s test evaluates the acuity of 
f^rereopsis by means of a simple device which 
causes the estimate of relative depth to be based 
on binocular parallax, eliminates eye-hand co- 
ordination and difference in image size as aids 
in forming judgments and permits little oppor- 
tunity ( 1 chance m 65,000) for passing the test 
by guessing ^ The results obtained when a group 
of adolescents was given both these tests are dis- 
cussed in this report 

METHOD 

The entire student population of a boys’ preparatory 
school was given a thorough ophthalmic examination,® 
and from this group of 720 boys 186 who fulfilled the 
following requirements were selected for the tests of 
stereoscopic ability normal color vision, a normal ex- 
ternal ocular condition, normal fundi, normal pupils, 
a visual acuity of 20/20 in each eye, less than 1 5 D 
of hyperopia, less than 1 25 prism diopters of hyper- 
phoria, less than 4 prism diopters of exophoria and less 

1 Kuhn, H S Significance of Visual Defects in 
War Production Effort, JAMA 123 1085-1087 
(Dec 25) 1943 

2 Armstrong, H G Principles and Practice of 
Aviation Medicine, Baltimore, Williams & Wilkins 
Company, 1939, p 77 

3 Howard, H J A Test for the Judgment of 
Distance, Tr Am Ophth Soc 17 195, 1919 

4 Verhoeff, F H Quantitative Test for Acuity 
and Reliability of Binocular Stereopsis, Arch Ophth 
28 1000-1014 (Dec) 1942 

5 Sloane, A E, and Gallagher, J R A Sum- 
mary of Findings at the Eye Examination of Prepara- 

J 26 1076-1083 (Oct) 


than 6 prism diopters of esophoria at 20 feet (6 meters) , 
less than 6 prism diopters of esophoria and less than 
8 prism diopters of exophoria at 16 inches (40 cm ) and 
less than 1 D of astigmatism Hyperphoria was mea- 
sured with the Maddox rod, esophoria and exophoria 
at 20 feet with the Maddox rod and the cover test, 
and esophoria and exophoria at 16 inches by von 
Graefe’s prism test and the co\er test 
Each of these 186 boys was subsequently given the 
Howard-Dolman test according to the method com- 
monly employed " , three successive readings were taken 
and recorded The Verhoeff test^ consists of three 
vertical black paper strips viewed against a translucent 
background The subject is asked to state which of 
the strips is nearest, or farthest from, him The test 


Table 1 — Dtsti tbuUon of Aveiages of the First Thee 
Tiial Settings of the Howard-Dolman 
Appal atiis foi 186 Subjects 


Average Setting 
^Howard Dolman), Mm 

Number of Subjects 

04 

34 

59 

63 

1014 

40 

16 19 

20 

20 24 

9 

25 29 

7 

30 34 

3 

35 39 

3 

40 44 

0 

45 49 

3 

50 54 

0 

55 59 

0 

60 64 

2 

C5 69 

2 

Total 

186 


device is first held at a distance of 210 cm from the 
subject and then moved closer to him until the distance 
at which his response is correct can be determined 
Eight different relative positions of the strips can be 
obtained, and the distance at which the subject makes 
the correct response to all these positions is recorded 

RESULTS 

In table 1 is shown the distribution of the 
averages of the first three trial settings of the 
Howard-Dolman apparatus, about 85 per cent 
of the subjects had an average score of less than 
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20 mm , and about 5 per cent had average scores 
greater than 34 mm 

The distribution of the averages of the eight 
latings on the Verhoeff test is given m table 2 


Table 2 — Distribution of Avetages for 186 Subjects 
of Distances at Which the Eight Coirect Responses 
to the Verhoeff Test Weie Made 


Average Eating (Verhoeflj, Cm 

Number of Subjects 

50 

1 

60 

a 

70 

7 

80 

1 

90 

1 

100 

3 

110 

3 

120 

7 

130 

11 

140 

14 

150 

11 

1®3 

2.6 

170 

34 

180 

28 

190 

17 

200 or more 

22 

Total 

186 


About 82 per cent of the group made correct 
responses at an average distance of 140 cm or 
more, and about 5 per cent were unable to give 
correct responses unless the test object was 
90 cm or less away The correlation between 
the averages of the three Howard-Dolman 
settings and the averages of the first three 
Verhoeff ratings was only 0438 
In evaluating any testing method it is proper 
to determine how much variation exists between 
each one of a series of trials Coefficients of 
self reliability between each of the first three 
Verhoeff ratings and between each of the three 
latings on the Howard-Dolman test are listed 
in table 3 A considerably higher coefficient of 

T\ble 3 — Coefficients of Self Reliability Between Fust 
and Second, Second and Third and First and 
Third Howai d-Dolnian Settings and Between 
Similarly Related Verhoeff Ratings 



Howard Dolman 

Verhoeff 

'■12 

0 2S0 

0 646 

>■23 

0 338 

0 758 

rlS 

0 277 

0 620 

Average 

0 29S 

0 641 


self reliability was found between the first and 
the second (ri,), the second and the third (fas) 
and the first and the third (r^a) Verhoeff ratings 
than betiveen any two of the Howard-Dolman 
settings This difference in degree of self relia- 
bility between the tsvo methods suggests that the 
Howard-Dolmatv test uxvolves -more than pure 
stereopsis 

The translation of both the Howard-Dolman 
settings and the Verhoeff ratings into terms of 
absolute deviations in seconds of arc ® permits a 


further comparison of the results of one test with 
those of the other The distribution of the 
adjusted readings obtained in each of the tests is 
given in table 4, the much greater range of 

Table 4 — Distribution of Averages of Three Ratings 
of Both the Verhoeff and the Howard-Dolman 
Test When These aie Expressed in Terms of 
Absolute Deviations in Seconds of Arc 



Verhoeff Test 


Howard Dolman 

Average 

Number 


Number 

t 

Average 

Number 

(Seconds 

of 

Average 

of 

(Seconds 

of 

of Arc) 

Subjects Response Subjects 

of Arc) 

Subjects 

3 8-3 9 

16 

24 0 

0 

0109 

42 

40 

36 

25 0 

0 

10 

65 

60 

So 

26 0 

0 

20 

37 

60 

32 

270 

0 

30 

17 

70 

16 

280 

1 

40 

10 

80 

8 

290 

0 

60 

4 

90 

10 

30 0 

0 

60 

2 

10 0 

6 

310 

0 

70 

2 

110 

4 

32 0 

0 

80 

3 

12 0 

3 

33 0 

0 

90 

0 

13 0 

4 

340 

0 

10 0 

1 

14 0 

3 

360 

0 

110 

2 

16 0 

0 

36 0 

0 

12 0 

1 

16 0 

1 

37 0 

2 



17 0 

1 

380 

2 


186 

18 0 

1 

46 0 

2 



19 0 

0 






20 0 

0 


186 



21 0 

1 





220 

1 




% 

23 0 

2 






Table 5 — Verhoeff and Howai d-Dolman Ratings, 
Expressed in Teuns of Absolute Deviations in 
Seconds of Ai c, for Subjects Who Made the 
Seven Lowest Average Scores on 

Each Test 

Verhoeff 
Hating In 
Seconds 
of Arc 

Subject 

Howard Howard 
Dolman Dolman 
Katmg In Bating in 
Seconds Seconds 
of Arc of Arc 

Subject 

Verhoeff 
Eating in 
Seconds 
of Arc 

28 

W T 

5 62 

8 

T McG 

46 0 

37 

D D 

7.26 

8 

J M 

55 

37 

D T 

5 37 

8 

J P 

17 7 

38 

J H 

3 04 

12 

E T 

23 4 

38 

J A 

3 90 

11 

G J 

70 

46 

P W 

316 

11 

M W 

10 2 

46 

T McG 

80 

10 

J E 

116 


6 Translation of Verhoeff readings into absolute 
deviations in seconds of arc was made as shown in the 
following computation 

Verhoeff reading, ISO cm 

2 5 mm displacement (depth between strips at the 
front and those at the back of the test device) 

3 2 cm (one-half the average mterpupillary distance) 

Tan Q Q = 88° 46' 40 35" 

3 2 cm 

Tan Qi =JIlilASL Q, rr 88° 46' 47 67" 

3 2 cm 

Qi — Q = 732" 

Verhoeff reading of 150 cm =7 32 seconds of arc 

However, m the translation of Howard-Dolman 
settings, the calculation was made using 10 92 mm 
as equal to 2 seconds of arc Because of the great 
distance from the subject’s eyes, the slight \ariation 
in the angle subtended was disregarded 
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latmgs in the Yerhoeff test suggests that this 
test may detect persons with poor steieopsis 
uhose responses on the Howard-Dolmaii test 
might not be considered abnormal 



SECOND RATING 

Fig 1— The second and the third Verhoeff rating, 
\pressed in terms of absolute donation in seconds of 
Tc, plotted against each other to indicate their degree 
)f correlation 



IT’ 16" 15* 14" 13* 12" II" 10" 9“ 8" 7“ 6" 5" 4“ 3" 2* I" 0 


SECOND rating 

Fig 2 — ^The second and the third How ard-Dolman 
rating, expressed in terms of absolute deviation m 
seconds of arc, plotted against each other to indicate 
their degree of correlation 


Only 1 subject (T McG ) whose performance 
was among the 7 poorest on the Verhoeff test 
was also among the 7 pooiest peifoimers on the 
Howard-Dolman test (table 5 ) Since the natui e 
of these hvo tests is such that one measures puie 
stereopsis ivhile performance on the other de- 
pends on many other factors,^ many subjects may 
pass the Howard-Dolman test despite a defi- 
ciency in acuity of binocular steieopsis Foi 
the same leason, many may fail the Howard- 
Dolman test and yet be possessed of noimal 
stereoscopic abilit)’-, as evidenced by their per- 
formance on the Verhoeff test 

Further evidence that a closer correlation 
exists between pairs of the Verhoeff readings 
than between pairs of the Hoivard-Dolman 
leadings is graphically illustrated in figures 1 
and 2 In figure 1 the second and the third 
lesponse m the Verhoeff test, expressed in terms 
of absolute deviations m seconds of arc, are 
plotted against oach other, and in figure 2 data 
fiom the Hoivard-Dolman test are similarly 
tieated 

SUMMARY 

A group of 186 subjects whose visio‘n was 
pieviously determined to be well within normal 
limits in several respects w^as subsequently tested 
b}' both the How^ard-Dolman and the Verhoeff 
technic for estimating stereoscopic threshold 
The distributions of the averages of three re- 
sponses to each of these tests are given, and the 
higher coefficients of self reliability betw^een trials 
on the Verhoeff test are offered as evidence of 
the supenoi efficiency of this test When the 
lesults of each test are translated into terms of 
absolute deviations m seconds of arc, the re- 
sponses to the Verhoeff test are found to involve 
a much wider range than do the results of the 
Howard-Dolman test, a fact which indicates that 
the Verhoeff test is the more sensitive in detect- 
ing persons with poor stereopsis The low corre- 
lation betiveen the results on these two tests and 
the number of other factors^ which enter into 
the Howard-Dolman performance support the 
belief that the Verhoeff test yields a superior 
estimate of acuity of binocular stereopsis How - 
ever, the value of the Howard-Dolman technic 
in the appraisal of aptitude for activities which 
require a number of attributes, only one among 
wffiich is stereopsis, in contrast to pure stereo- 
scopic ability, should be kept in mind 

Massachusetts Eye and Ear Infirmary 

Phillips Academy 





THE IRIDENCLEISIS OPERATION FOR GLAUCOMA 


ALGERNON B REESE, M D 

NEW YORK 


The feeling prevails to some extent that it is 
not a sound surgical pi ocedure to incarcerate ins 
tissue deliberately for the relief of glaucoma when 
on all other occasions an effoi t is made to pi event 
such an occurience I had occasion to review 
the literature on glaucoma surgery several years 
ago, and the reports on the ins inclusion opera- 
tion were so impressive that the procedure was 
tried The results have been sufficiently good 
to warrant continuing the use of the operation 
more and more during the past three years 

In this period the operation* has been per- 
formed on my service on 110 eyes, and this 
report is based on the experience encountered in 
that senes of consecutive operations 

An incarceration or prolapse of the ins under 
any circumstances may be good or bad, depend- 
ing on the manner in which it occurs After 
opeiations, especially a cataract extraction, or 
after perforating injuries, an incarceration may 
lead to a filtering cicatrix or to secondary 
glaucoma If the ins is incarceiated as a wick 
of tissue with the surfaces of the pigment 
epithelium together, it is more likely to produce 
a filtering cicatrix If the ms is incarcerated 
in such a manner that aqueous cannot dram out 
of the wound but dams up in a pocket of ins 
tissue, which tends to dilate through the effort 
of the aqueous to escape, then the incai ceration 
does not lead to filtration but predisposes to 
glaucoma by a tendency of the ins pocket to 
block more and more of the filtration angle 

When an indotasis is done, the ins should 
lemain in a position as shown in figure la 
Often, however, the sphincter muscle pulls 
the pupillary border of the ms partly back into 
the anterior chamber, as shown in figfure lb 
This leaves a pocket of iiis blocking the wound 
more and more because of the progressive 
dilation by the aqueous This is illustrated in 

From the Insfatute of OphtljaJmoIogj^ of Presbj tenan 
Hospital 

Read before the New York Academy of Medicine, 
Section of Ophthalmolog^'■, Dec 18, 1944 


figure 2, which shows a microscopic section of a 
human eye on which an indotasis was per- 
formed for chronic glaucoma Incarceration of 
the iris in this mannei is to be avoided under 
all conditions — at the time of an ins inclusion 
operation, as a complication following an intra- 
ocular operation or after a perforating injury 
After a cataract extraction it is familiar how a 
knuckle of ms at one site in the wound may at 
first be so slight that it can hardly be seen but 
gradually becomes more and more ectatic, with 
perhaps some gaping of the wound When an 
ins inclusion operation is performed, it is im- 
poitant to prevent this type of incarceration of 



Fig 1 — In a IS shown the position the ms should 
assume after an indotasis The insert is a cross section 
of one ins pillar to show the manner in which the ms 
folds 

In b IS shown the position the ms frequently assumes 
after an indotasis The sphincter muscle has retracted 
the pupillary margin partly back into the globe, leaving 
a pocket of ins The insert is a cross section of the 
ins over a pillar to show the pocket formed 

This figure as well as figures 4, S and 9 are viewed 
from the surgeon’s position at the head of the patient 
whereas figure 3 is viewed from the spectator’s position 

the ins This can best be done by employing a 
technic which minimizes such a possibility, and in 
this regard three features seem important 

1 The sphincter muscle must be cut 

2 The radial incision in the ms must leacb 
the vei}”^ periphery of the ms 
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3 There should be no loot of the ms over the 
site of the coloboma 

The technic heie desciibed incoipoiales these 
' factors 

TECHNIC 

The usual injections for local anesthesia are carried 
out, including a retrobulbar injection of epinephrine 
This IS desirable not only to induce anesthesia but to 
lower the intraocular pressure at the time the anterior 
chamber is opened It seems desirable also to wait at 
least fi\e minutes after the injections are given, as 
absorption in glaucomatous eyes is slow It is better 
to make sure of good anesthesia before the operation 
is started than to find out that the anesthesia is not 
adequate when the keratome is in the anterior chamber 
VsA keratome section is made under a large conjunctival 
flap The point of the keratome engages the con- 



Fig 2 — ^An indotasis for chronic glaucoma The 
[t^i^incision IS placed too far centrally The pupillary mar- 
gin of the ins has retracted into the globe, leaving 
the pocket of ins (a) dilated with aqueous 

junctiva at least 10 mm from the limbus, and the 
conjunctiva is dragged down over the point of the kera- 
tome to within 2 mm or more of the limbus, where the 
point then engages the sclera The incision is completed 
by entering the keratome at least three-fourths the 
length of its blade into the anterior chamber (fig 3) 
The conjunctival opening is enlarged on each side with 
^ scissors The operator withdraws the iris by grasping 
It at the pupillary margin An assistant holds the 
ins on the opposite side, and m unison they withdraw 
the ins until an iridodialysis is just noted (fig 4 a) 
Then a radial cut is made through the ins into the 
iridodialysis opening (fig 4 b) The assistant releases 
the ins, and the operator then incarcerates each pillar 


into the corner of the wound with a minimum amount 
of manipulation The conjunctiva is closed with inter- 
rupted silk sutures Drops are not instilled 

DISCUSSION OF TPIE OPERATION 

The most important step m the operation is 
a coirect incision This should be made fai 
back so tliat the point of the keratome enters the 
anteiior chamber m or close to the angle (fig 5a. 
and a') This is the t 3 fpe of section advocated 
by R G Reese ^ for iiidectomy m cases of 
glaucoma If the section is placed properly in 



Fig 3— The incision V with -the keratome under a 
conjunctival flap A- A' indicates the position of the 
incision through the conjunctiva, B-B', the position of 
the incision through the sclera 
This figure is viewed from the spectator’s position 
wdiereas figures 1, 4, 5 and 9 are view’cd from the 
surgeon’s position 

the periphery of the anterior chamber, the point 
of the keiatome will sometimes engage the ins 
and push the ms ahead of it, thus producing an 
iridodialysis This is desirable rather than 
otherwise, for it shows that the section is well 
placed and the iiidodialysis does not have to be 

1 Reese, R G A Conjunctival Flap for Glau- 
coma, Using a Broad Keratome, Tr Sect Onhth 
A M A, 1923, p 317 ^ ’ 
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performed later A shelving of the cornea with 
the entrance of the point of the keiatome in 
corneal tissue predisposes to failure of the opera- 
tion (fig 5b) Figuies 2, 6 and 7 show faulty 
incisions m human eyes with primary glaucoma 



Fig 4 — In a, the ins is being withdrawn until an 
indodialysis is produced The iridodialysis is shown at 
the center, adjacent to the wound In b, the radial cut 
IS being made into the indodialysis opening, the stroma 
of the ins curls around the pigment epithelium 

Microscopic preparations show that most kera- 
tome sections for glaucoma are placed too fai on 
the coineal side and that advantage is not taken 
of the wide margin of safety by making them 
more peiipheral 



Fig 5 — In a, a keratome section is made under a 
conjunctival flap 2 mm or more back of the limbus 
The dotted lines show the point at which the keratome 
engages the conjunctiva A cross section (a') shows 
the keratome at the proper position in the anterior 
chamber 

In b, the keratome is in the anterior chamber too 
far on the corneal side 


It IS frequently said that the iridencleisis 
operation is easy, and sometimes that is a dis- 
advantage rather than an advantage If it were 
so, It would be a distinct advantage, but it is 
not altogether true I should say that the 
operation is a short and simple procedure but not 
an easy one The important step of the operation 
is the incision, and it is not easy to make this 
correctly I have seen more ophthalmic wrecks 
from poorly executed keratome sections for 
glaucoma than I have from improperl} executed 
tiephme operations 



Fig 6 — Keratome section for glaucoma extending 
from a Xo b The section is so far on the corneal side 
that there is hardly sufficient ins c, to reach subcon- 
junctivally Edematous ciliary processes are shown at d 

It cannot be argued that peripheral synechias 
prevent the execution of the section as advocated, 
because if the operation is earned out only in 
those cases m which it is indicated, as specified 
later, peripheral synechias will not be encoun- 
tered, as they are to be expected in the later 
stages of glaucoma 

The conjunctival flap made with the keratome 
IS better than the dissection of a flap because 
such a flap has a minimum amount of scar 
tissue and this is desirable for a flat, diffuse, 
filtering bed The radial cut in the iris must 
reach the periphery of the iris to prevent the 
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loot of the Ills fioni blocking the angle or foim- 
ing a pocket over the opeiative site These aims 
can best be accomplished by producing an iiido- 
dialysis and having the ladial cut extend into 
it When the iridodialysis is pioduced, the iiis 
always tears flush with the ciliary body, leaving 
no root, because it is heie that the ins is thin- 
nest, and also weakest, from the piesence of the 
penpheial crypts Figure 7 shows the mannei 
in which the ins severs from the ciliary body 
when toin It is undesirable to tiy to aiiange 
the ins pillars too much, for tiauma tends to 



stimulate the ms tissue to lepair by the produc- 
tion of fibrous tissue Furthermore, every 
precaution should be taken not to abrade the 
pigment epithelium The wick of ms pioduced 
by that portion of the ms over the site of the 
iridodialysis seems to fall m the desired manner 
^ naturall}'- This is with the pigment epithelium 
inverted, with the curled stroma forming the 
outer surface (figs 4b and 9 B-B mseit) The 
fact that free, normal ms tissue tends to assume 
this position IS evidenced by sections of ms 


tissue lemoved foi whatever cause In a recent 
case 111 which theie was a small malignant mela- 
noma of the ms a broad iridectomy was done 
The ins was allowed to curl according to its incli- 
nation, and a section of this is shown in figure 8 

It IS perhaps worth while to separate the lips 
of the wound by giasping the conjunctival flap 
at the time when the wicks of ins are placed in 
the angles of the incision, so that the ms tissue 
will be free to curl m the desired manner at the 
site wheie they pass through the wound It 
IS desiiable to incarceiate both pillars This 
seems to insure more adequate drainage and does 
not give hypotony 

When the operation is earned out as out- 
lined, a section through the coloboma (fig 9 
should show the relations as depicted in 
figuie 9a, 1 e, the incision in the peiiphery 
and no ms root A section through the ins 
pillar (fig 9 B-B) should show the relation as 
depicted m figure 9b, i e , the incision in the 
penpheiy and the wick of ins extending stiaight 
out the incision to the subconjunctiva A cross 
section of the wick of ms in an inseit opposite 
one of the pillars shows the pigment epithelium 
lining the curled stroma 

FUNCTION OF THE OPERATION 

The opeiation is effective primarily because 
the wicks of ms produce a vicarious filtenng 
sluiceway A lesser factoi contributing to the 
effectiveness of the operation is the iridodialysis, 
which frees the angle over the coloboma aiea’ 
This gives the effect of a basal mdectomy 
Another factor seems to be the occurrence of a 
taut ms below, that is, when the ms is pulled 
up and out of the wound above, the ms below 
IS put on some stretch, which widens the angle 
The tautness of the ins also, no doubt, tends 
to prevent the ms from blocking the filtiation 
angle This widening of the angle below due 
to the tautness of the ms, is borne out by 
gonioscopic examination 

INDICATIONS FOR THE OPERATION 

The mdencleisis operation cannot be lelied 
on to carry too much of a drainage load It 
seems to be indicated therefore in cases of glau- 
coma with a peak pressure of 40 to 45 or maybe 
50, mm of mercury on the Schi^tz tonometer and 
a basal pressure of 30 mm of mercury or less 
It IS frequently not adequate in cases of glau- 
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coma with much higher pressure In such in- 
stances, howevei, an nidencleisis operation can 
be combined with a sclerectoni)'- This was done 
in 3 instances and proved effective The 
opeiation is indicated in eveiy case of primary 
glaucoma in the Negro, and aside from iiidec- 
tomy foi true acute glaucoma, it is the only 
opeiation that is effective in persons of this lace 
It may be used for secondary glaucoma in eyes 
with inactive uveitis It has been surpiising 
how veil the operation is tolerated in eyes in 
which the uvea was the seat of an inflammation 
In 2 instances the inflammation seemed not 
entirely inactive, but still the operation was 
effective and well tolerated It seems as effec- 
tive as any othei operation m cases of hydroph- 
thalmos and buphthalmos 


iiidectomy is adequate In cases of acute 
evaceibation of chronic glaucoma, the operation 
could be used if none of the contraindications is 
piesent It is not indicated in cases of glaucoma 
in aphakic eyes 

RESULTS 

Statistics on glaucoma are difficult to evaluate 
and compare because so much depends on the 
stage of the disease at which the operation is 
done, on the duration of the follow-up pei lod, on 
the type of glaucoma and on whether or not 
the opeiation is priinaiy oi secondaiy to other 
operations 

As the indications foi the operation became 
more apparent, it has been restricted more and 
more to cases of the type indicated m this paper 

The statistics presented here are based on 



Fig 8 — Normal ins curling to form a wick, the central lumen of which is lined with pigment epithelium 
(The specimen is a portion of ins removed because of a malignant melanoma The periphery of the tumor is 
shown at 0 ) 


CONTRAINDICATIONS TO THE OPERATION 

In cases m which one or more operative pro- 
cedures have failed, the use of the iridencleisi'i 
operation has not proved satisfactory This may 
be due to the fact that in most instances the 
drainage load necessary for the operation to 
cany is too gieat It also is not satisfactory m 
cases of long-standing glaucoma in which not 
only IS the pressure high but secondar) changes 
m the ins, such as vascularization and atrophy 
have occurred In glaucomatous e3^es the ins 
stroma is replaced bj' connective tissue as the 
disease advances, and such irises vhen incarcei- 
ated pi obabty produce fibrous tissue, which tends 
to close the filtering area A relatnely normal 
ins has little or no tendency to the formation 
of repair tissue I have ne\ er used the operation 
in cases of acute glaucoma because for them 


61 operations which I performed on private pa- 
tients, as the records of these patients lend them- 
selves better to analysis 

The disease was considered arrested if the 
postoperative intraocular pressure was never 
higher than 27 mm of mercury with the Schi^jltz 
tonometer one month after the operation The 
results were reckoned after the lapse of this post- 
opeiative period because in a few instances it 
was noted that the intraocular pressure fluctuated 
somewhat above normal for a few weeks after 
opeiation and then leveled off to normal and 
remained there In 1 instance the postoperative 
pressure was found to be above normal several 
times for a postoperative period of two months 
and then became normal 

With these criteria, the disease was deemed 
anested in 52 of the 61 eyes, or m 85 per cent 
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It IS true that some of the patients have not* 
been followed foi a sufficiently long postopeia- 
tive peiiod 

An analysis of the 9 cases of failuie shows 
that 111 7 of them the opeiation was contia- 
indicated accoidmg to the stipulations m this 
papei These 9 cases may be summaiized as 
follows 

Case 1 — Secondary glaucoma with i etinal detach- 
ment from retinitis prolifeians The intraocular pres- 
sure was 70 mm of mercury The eye was blind and 
painful Permission for enucleation was refused 
Case 2 — Secondary glaucoma from an iridocyclitis 
which was somewhat active 

Case 3 — Primary glaucoma, for which four trephine 
operations had been done before the ins inclusion 
operation 



Fig 9 — A section through the coloboma at A- A 
would appear as shown in a A section through the 
pillar at B-B would appear as shown in b The insert 
shows a cross section of the wick of ins 

^ Case 4 — Primary glaucoma m a Negro One 
trephine operation had been done before the ins inclu- 
sion operation 

Case 5 — Same patient as that in case 4 A second 
iridencleisis was done 

Case 6 — Primary glaucoma, for which a trephine 
operation failed before the ms inclusion operation was 
done 

Case 7 — Primary glaucoma with an intraocular 
pressure of 70 mm of mercury The ins was semi- 
dilated and immobile from atrophy 

Case 8 — Primary glaucoma with no contraindication 
^ to the operation The failure of the operation was 
attributed to a poorly placed incision 

Case 9 — Primary glaucoma with no contraindication 
to the operation The failure of the operation was 
attributed to a poorly placed incision 


If the intiaoculai piesstire was as high as 27 
mm of meicmy at any time during the follow-up 
peiiod, a miotic was pi escribed as a precaution- 
ary measure, to be used twice daily This was 
necessary in 29 pei cent of the cases of aiiested 
glaucoma Of the cases m which the opeiation 
was successful, the difference between the mean 
of all of the pieopeiative piessuies and the mean 
of all of the postopei ative pressures was 18 7 
mm of meicuiy, i e , the opeiation effected a 
mean i eduction of 18 7 mm of meicury in the 
intiaoculai piessure It has been stated that the 
operation is indicated m cases with a peak pies- 
sure of 45 and peihaps 50 mm of mercuiy Sub- 
ti acting the mean i eduction of 18 7 mm from 
50 mm leaves 31 3 mm Selecting 45 to 50 mm 
of meicuiy as the peak piessuie is, theiefoie, on 
the conseivative side, because the peak piessure 
is appieciably highei than the mean piessure 

ADVANTAGES OF THE OPERATION 

I believe that the best way to airest glaucoma 
IS to Opel ate at the earliest possible time - after 
it IS clear that an operation is indicated This 
usually means that the operation is done when 
the patient still has normal vision and noimal, or 
almost noimal, fields The large majoiity of 
patients with glaucoma aie practically symptom- 
less Therefore it is usually necessary to advise 
an operation on a patient with noimal vision, 
normal fields and no symptoms The patient 
is offeied no tangible lesult, as is the patient 
with cataract or squint He is offered only the 
hope that the vision can be saved for the future 
When I advise an operation in such a situatmii, 
I like to feel not only that theie is an excellent 
chance of arresting the disease but that there 
is a negligible chance of any complications being 
created This is definitely my feeling in legard 
to the iridencleisis operation, but not so in regard 
to the trephine operation, which is too frequently 
followed by quiet iritis, slow restoration of the 
anterior chamber, detachment of the choroid, 
hypotony, a redundant filtration bleb, progressive 
changes in the lens or late infection 

There are really no serious complications fol- 
lowing an iridencleisis operation Sometimes 
mild iritis manifests itself as a slight proliferation 
of pigment around the pupillary margin and a 

2 Reese, A B The Value of Early Operation in 
Chronic Primary Glaucoma, JAMA 113 1204 
(Sept 23) 1939 
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slight tendency to posterior S 3 mechias This 
featuie, howeA'^er, has never proved seiious 
Sometimes there is a hyphemia, but this absorbs 
and has nevei caused any untoward conse- 
quences The hyphemia may be the cause of a 
somewhat elevated intraocular pressure for a 
time after the operation 

Eyes with primary glaucoma are more pre- 
disposed to the deA^elopment of cataract than 
nonglaucomatous eyes One third or more 
of the eyes with primary glaucoma have 
incipient cataractous changes Operations for 
glaucoma m general, and especially the trephine 
operation, tend to ‘hasten the development of 
these incipient cataractous changes An analysis 
of the cases m which the iridencleisis opeiation 
has been done seems to indicate that this pro- 
cedure predisposes less to the progression of 
incipient cataractous changes than any other 
operation for glaucoma except the straight iri- 
dectomy In no case has hypotony, detachment of 
the choroid, slow restoration of the anterior 
chamber, a redundant filtration bleb or late infec- 
tion been noted 

DISADVANTAGES OF THE OPERATION 

The possibility of sympathetic inflammation is 
frequently mentioned in connection with this 
operation This complication has not appeared in 
the present series of cases, nor has it occuired in 
a series of over 200 cases at the Illinois Eye and 
Ear Infirmary ^ Every intraocular operation 
has a A'ery high incidence of incarcerated UA^eal 
tissiie of some degiee and a very Ioav incidence 
of sympathetic inflammation From my experi- 
ence alone I have no leason to feel that the 
incidence is any highei m the one intraocular 
operation than in the others I am inclined to 
believe, however, that in the long run the inci- 
dence of sympathetic inflammation must be 
someAAfliat higher after the ins inclusion opera- 
tion than after other intraocular operations but 
that it IS not sufficient to be a serious contra- 
indication to the operation 

Sometimes the question of a pulled-up, or 
hammock, pupil is mentioned There is a 
tendency for the pupil to be higher, but at no 
time has this feature been sufficiently pronounced 
to be of consequence 

3 Kronfeld, P Personal communication to the 
author 


A cataract extraction is peihaps made some- 
Avhat more difficult by this type of operation 
Also, if a trephine operation is done on an 
eye Avhich has been subjected to an ins inclusion 
operation, the ms tends not to prolapse after 
the trephining if the site of the operation is over 
one of the iris pillars This is due to the fact 
that the tautness of the pillar preA^ents the ms 
from piolapsmg to any extent, if at all 

Institute of Ophthalmology of Presbyterian Hospital 

« 

DISCUSSION 

Dr Arnold Knapp, New York Several 
things in Dr Reese’s demonstration interested 
me particularly I had long had the idea that/ j 
one of the advantages of the iridencleisis opera- 
tion Avas that it Avas an easy procedure, as the 
section Avas made at the limbus, but Dr Reese 
stresses the making of the incision 2 mm back of 
the limbus, a method which in the chronic glau- 
comatous eye is often very difficult Furthermore, 
Dr Reese produces an iridodialysis and belieA'^es 
that he is tearing the ins at its root With 
chronic glaucoma, hoAvever, the angle of the 
anterior chamber is obliterated, and one cannot 
get at the root of the ins Dr Reese has not 
made clear why he has abandoned the operations 
for chronic glaucoma which have given such 
good results — the Lagrange and the modified 
trephine operation I have always felt that iri- 
dencleisis should be done as a last resort, and 
then combined Avith sclerectomy 

Dr Kaufman Schlivdk, Ncav York When 
the iridencleisis operation Avas introduced m 
Vienna, several years ago, I saw many cases and 
Avas much discouraged Avith the results A feAA' 
years ago I saAV the operation pei formed m 
another hospital in a case m Avhich sympathetic 
ophthalmia developed My experience AVith this 
operation has been slight In the feAV cases in"^ 
Avhich my associates and I have performed it the 
results have not been satisfactory, but in our 
institution Ave always folloAV the rule acute 
glaucoma iridectomy , secondary glaucoma La- 
grange operation , chronic simple glaucoma 
trephination or, if the ins is atrophic, trephina- 
tion AVith complete iridectomy 

Dr David H Webster, Ncav York I have 
limited this operation to cases of infantile glau- 
coma It has been the only procedure in which I 
have succeeded in controlling the tension and re- 
taining vision In cases of infantile glaucoma the 
iris IS elastic except those m Avhich the disease is 
accompanied Avith other degenerative changes and 
no operation seems to succeed, but m the uA'erage 
case of infantile glaucoma, in Avhich the cornea 
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measures from 15 to 16 mm , even though the 
cornea is milky white, the ins can easily be 
grasped, pulled into the wound, separated at the 
root and incised and the divided pillars left under 
the conjunctiva 

Dr Robert K Lambert. New York During 
the past } ear my colleagues and I have employed 
indencleisis much more fiequently than was 
formerl) done on the eye service at Mount Sinai 
Hospital, and we have usually had good results 
Dr John McLean, New York I have been 
seeing and doing this opeiation a little longer 
than Dr Reese, for about ten years, during 
which time I have seen, though they were not 
mine, 3 cases of sympathetic ophthalmia follow- 
ing indencleisis I have also seen cases of sym- 
.pathetic ophthalmia following iridectomy, ti ephin- 
mg and cataract extraction The incidence foL 
lowang indencleisis has been sufficiently low^ not 
to influence me to discontinue the use of this 
opeiation, but I am sure that if Dr Reese con- 
tinues to do this operation he wnll encounter the 
complication sooner or later 

As to the ease or difficulty of the operation, 
w ith the keratome incision (which is only one of 
several ways in wdiich it may be done) there wull 
not be much difficulty if the cases are limited to 
those indicated by Dr Reese as suitable, among 
others, those of early glaucoma m which the 
tension has not become too high, for m most 
such cases there will not be very shallow^ cham- 
bers or extensive anterior peripheral synechias 
and there will be room to make a fairly easy 
keratome incision, about 1 5 to 2 mm back of 
the limbus 

I should like to make one other suggestion, 
namel), that another good reason for doing this 
operation in suitable cases is that for the occa- 
sional opeiator it is really much easier than 
trephining, or even the various modifications of 
the Lagiange operation 

) Dr Henry Minsky, New^ York I should like 
the privilege of making a few remarks, especially 
since Dr Reese pointed out many years ago, as 
he did tonight, that the selection of the site of 
the keratome incision is one of the important steps 
in the operation Also, Dr Knapp has raised 
the question of the difficulty of the keratome in- 
cision, as has Dr McLean, in cases of the late 
stages of glaucoma For years I have taught a 
simple method of selecting the site of the kera- 
tome incision wdiich makes the operation easy 
for the 1101 ice, as well as for an experienced opera- 
tor If the contralateral point on the limbus is 
illuminated by focal illumination, as is done in 
examination w ith the sht lamp, a brilliant crescent 
appears at about 12 o’clock at the extreme 


periphery If the point of the keratome is en- 
tered in the sclera at the very edge of the illumi- 
nated crescent and the keratome sent home in 
the plane of*the ins, the surgeon will inevitably 
hit the angle of the anterior chamber just anterioi 
to the ciliary processes and perform the peripheral 
incision at the limbus, so as to get the root of 
the ins without fail If that is done, the necessity 
of tearing the root of the ins may perhaps be 
avoided, foi when the incision is made m the 
manner suggested the ins is easily grasped, 
pulled into the wmund and put into position 

The mere specification of 1 5 or 2 mm from 
the limbus is not sufficient, because the measuie 
IS an arbitrary one and the position of the limbus 
vanes in each eye, especially in the glaucomatous 
eye One can easily find the precise angle of 
the anterior chamber and make the indencleisis 
more successful by the method of the incision 
suggested 

Dr Algernon B Reese, New' York Dr 
Knapp said that one of the virtues of the opeia- 
tion w^as that it is easy to perform The pro- 
cedure IS a simple one, but I do not believe it is 
particularly easy to make a conect incision far 
111 the periphery of the anterior chamber — and 
this IS the most important feature of the opera- 
tion 

Dr Knapp also stated that in the eye with 
chronic glaucoma the angle is obliterated and 
therefore one cannot produce an indodialysis as 
described If there are peripheral synechias, the 
operation is not indicated, for synechias do not 
occur except in advanced glaucoma I think 
synechias are likely to be the exception in the 
eyes which are operated on for glaucoma m 
general, and if they are present the glaucoma is in 
an advanced stage In cases of this type some 
other operation which wnll carry a greater drain- 
age load is indicated 

I have not given up the trephine, cyclodialysis 
and Lagrange operations but use them only in 
indicated cases 

Dr Schhvek brings up the question of sympa- 
thetic inflammation This presentation is based 
on my personal experience with the operation 
In this series of 110 operations we have had 
no case of sympathetic inflammation The inci- 
dence of this complication may be higher in this 
operation than it is in other intraocular pro- 
cedures, but my experience does not bear this out 

Dr Schhvek states that he has not done this 
operation on many eyes I think this is m accord 
wuth the experience of most of us in this section 
We have been loath to adopt this operation, and 
in some measure it is heresy to expound the 
virtues of the operation 
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Dr Webstei mentioned that the operation is 
useful in cases of hydi oplithalmos Dr Sanford 
Giffoi d also expressed this view in an article sev- 
eral 3 ^ears ago I have performed the operation in 
2 such cases , in both it woiked well 'Theie weie, 
however, lather laige redundant blebs in both 
instances 

Dr McLean also brings up the question of 
sympathetic inflammation I agiee with him 
that soonei oi later I shall encounter sympa- 
thetic ophthalmia as a consequence of the opeia- 
tion In the meantime, however, I hope to have 
ariested moie cases of glaucoma 


Dr McLean also states that the opeiation is 
an easy one If so, this is a virtue and not a 
fault I contend it is a simple proceduie but not 
an easy one to execute correctly I believe more 
e 3 ^es aie ruined by a pooily executed keiatome 
section for glaucoma than by the trephine opera- 
tion 

Dr Lambert mentions some good results he 
has had with the operation 

Dr Minsky brings out a good point regarding 
the placing of the incision 


EFFECT OF TALC IN OCULAR SURGERY 


max chamlin, m d 

NEW YORK 


Since lubber glo\es have become popular in 
the operating rooms of many ophthalmic insti- 
tutions. one IS prompted to study the effect on 
the ocular tissues of the talc powdei on these 
gloves There has been a gieat deal of investi- 
gation along these lines, staiting in 1933, -when 
AntopoU leported the formation of tubercles by 
spores of Lycopodium At that time the spores 
of Lycopodium were used on surgical gloves, as 
talc IS used today Howevei, even as far back 
as 1912, Lambert- reported a foreign body 
giant cell reaction to spores of Lycopodium 
He used the substance as a nonspecific foreign 
body and stated that he could ]ust as well have 
used cotton fibers, or even glass 

In later years, when talc had largely replaced 
spoies of Lycopodium, similar investigations 
^^ere conducted by various workers with the 
express purpose of determining the effect that 
accidental introduction of , talc from suigical 
gloves produces on tissues The mam constituent 
of talc IS magnesium trisihcate, which composes 
about 60 per cent of the substance Correspond- 
ence with various manufacturers revealed fairly 
uniform qualitative and quantitative analyses of 
the talc powders The talc used in the present 
study was obtained, from Chas B Crystal Co , 
Inc , who furnished the following quantitative 
analysis 

Per Cent 


Silica (magnesium trisihcate) 60 04 

Aluminum oxide 1 80 

Iron oxide 0 16 

Calcium oxide 0 38 

Magnesium oxide 30 98 

Loss on Ignition 6 22 


In geneial, the various investigators in the 
field have reported fairly uniform lesults The 
crystals of magnesium tiisihcate were found in 
laige granulomatous masses ^\hlch were pio- 
duced by the experimental intioduction of talc 

From the Ophthalmological Service of Montefiore 
Hospital for Chronic Diseases 

1 Antopol, W Lycopodium Granuloma, Arch 
Path 16 326-331 (Sept ) 1933 

2 Lambert, R A The Production of Foreign 
Body Giant Cells in Vitro, J Exper Med 15 510-515, 


111 animal and human tissues Such observations 
have been repoited by Ramsey and Douglass,® 
de Savitsch,^ Byron and Welch,® German ® and 
seveial others 

The granulomas produced by talc were found 
to cause the clinical pictuie of tumor, the mass 
being even large enough to pioduce intestinal 
obstruction m some cases In other cases vis- 
ceral adhesions weie formed In view of such 
observations, it seemed impoitant to determine 
whether similai reactions occur m the eye, as 
no such studies have been reported Tumors 
of any size pioduce more serious sequelae in 
a compact, enclosed organ such as the human 
eye, in which all physiologic functions are de- 
pendent on fine anatomic structures 

One series of studies consisted of the with- 
drawal of varying amounts of aqueous from rab- 
bit eyes and the replacement with similar 
amounts of suspension of talc of varying con- 
centration in isotonic solution of sodium chloride 
The second series consisted of iridectomies with 
irrigation of the anterior chamber with suspen- 
sion of talc in saline solution, in two concentra- 
tions In the third series, varying amounts of 
a suspension of talc were injected between the 
extraocular muscles and the sclera By using 
these three methods of introduction of talc my 
associates and I planned to simulate the acci- 
dental introduction of talc into ocular tissues 
during surgical procedures 

TECNIC 

In order to avoid extraneous factors, the procedures 
were made as simple as possible and were carried out 
with local anesthesia and with aseptic precautions The 
rabbit was placed in a small wooden operating box, 
and the assistant immobilized the head with one hand 


3 Ramsey, T L , and Douglass, F M Granuloma- 
tous Inflammation Produced by Foreign Body Irritants, 
J Internat Coll Surgeons 3 3-10 (Feb ) 1940 

4 de Savitsch, E Granuloma from Penetration of 
Talcum Powder, M Ann District of Columbia 9 169- 
170 (May) 1940 

5 Byron, F X , and Welch, C S Complications 
from Use of Glove Powder, Surgery 10 766-769 (Nov ) 

6 German, W Dusting Powder Granulomas 

Following Surgery, Surg , Gynec & Obst 76 501-507 
(April) 1943 
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and with the other inserted a thin metal tongue de- 
pressor outside the lower Iid, between the globe and 
the orbital floor With exertion of firm, but gentle, 
pressure toward the apex of the orbit, the globe was 
proptosed Several instillations of 0 5 per cent tetra- 
caine hydrochloride were made before and after prop- 
tosing the eye If the tongue depressor was kept in 
place, the globe not only remained proptosed but was 
immobilized This approach made the eyes accessible to 
our procedures No general anesthetic was used In 
performing the iridectomies with local anesthesia, we 
rvere concerned about the pressure exerted in proptosing 
the globe with the assistant’s tongue depressor How- 
ever, once the globe was proptosed and the pressure 
with the tongue depressor somewhat relaxed, the globe 
lotated into its anatomic” position and remained prop- 
tosed, while the tongue depressor was kept loosely 
inserted between the globe and the lower orbital wall, 
with practically no pressure exerted on the ejeball 

PROCEDURES AND RESULTS 

Fil St Series Intiodnction of Talc into An- 
terior Chamber — -Three rabbits were used in 
this series of studies Varying amounts of 
aqueous were withdrawn from the anterior 
chamber into a syringe and replaced with similar 
amounts of suspensions of talc, of varying con- 
centrations, in isotonic solution of sodium 
chloride In the control eye, saline solution 
was used instead of the suspension of talc As 
the table indicates, all the eyes in which sus- 
pension of talc was injected showed reactions, 
of varjung degiees At first, the talc settled to 
the lower angle of the anterior chambers in a 
crescent-shaped distribution This mass was 
eventually replaced with a granuloma m 3 eyes 
Two eyes showed only a number of foreign body 
giant cells under the endothelium of the ins 
That portion of the cornea which was in contact 
with the talc exhibited some vascularization 
The control eye, 5R, did not show any of these 
inflammatory reactions 

Second Senes Iridectomy with Irrigation of 
Anterior Chamber with Suspension of Talc — 
In this series, 4 rabbits were used, the iridectomy 
being performed on one eye of each animal 
In 3 of the eyes the anterior chamber was iiri- 
gated with a suspension of talc, and in the con- 
trol eye saline solution was used It is inter- 
esting to note that yellowish exudate was formed 
at the site of the coloboma That is, the foreign 
body reaction was more pronounced in those 
tissues which had undeigone surgical trauma 
than in the lower angle of the anterior chamber, 
to which the talc gravitated in the first series 
and in which no intraocular operation was per- 
foimed This obsen^ation coincides with the 
experience of German ® This author found that 
foreign body granulomas due to talc were more 
apt to form on tissues that had undergone sur- 


gical trauma than on smooth serous surfaces 
In the control rabbit there were no exudates oi 
any kind In all these rabbits the use of atropine 
or any other drug was avoided so as not to 
influence the postoperative course more than was i 
necessary 

Thud Series Submuscular Injection of Talc 
— In this series, 3 eyes were used Actual opera- 
tion on the muscle was avoided so that the 
leaction should depend as much as possible on 
the talc alone Varying amounts of suspen- 
sion of talc ivere injected under the superior 
rectus muscle in each eye This was done 
through a small nick in the conjunctiva and 
Tenon’s capsule, at a little distance fiom the 
muscle A needle of the type used to irrigate/ j 
the lacrimal sac was introduced along the smooth 
scleral surface to a position beneath the belly of 
the muscle, which was easily visualized through 
the thin conjunctiva In all cases granulomatous 
masses were produced beneath the muscles 

ENUCLEATIONS 

Enucleations were earned out with intra- 
venous injection of veterinary pentobarbital so- 
dium one month after the initial procedures 
Most of the animals required 5 cc of vetermarj 


Data on Expcmnental Intiodnction of Talc in 
Rabbit Eyes 




Procedure 

Clinical 

Reaction 

in 

14 Dajs * 


Babbit Aqueous Amount of Talc Sus- 
and Eye Withdraun, pension injectedinto 
^10 Cc Anterior Chamber 

Histologic 
Reaction t 


Scries 1 Talc m Anterior Chamber 


4R 

0 05 0 05 cc of 0 03% 

'i'+T 


4L 

0 10 0 10 cc of 3 0% 


T + + 

5L 

010 010 cc of 0 5% 

+ 

++ 

7B 

0 20 0 10 cc of 3 0% 


■^-r + + 

7L 

0 10 0 10 cc of 0 5% 


+ 

5R 

0 10 (con 0 10 cc of 0 5% 
trol) 




Scries 2 Iridectomy and Irrigation uith Talc 

IR 

Irngntion of anterior chamber 
uith 0 5% talc suspension 



3B 

Irrigation of anterior chamber 
Tvith 1 0% talc suspension 

-f-f 

■^ + 

9R 

Irrigation of anterior chamber 
•with isotonic solution of sodium 
chloride (control) 


— 


Senes 3 Talc Injected Submuscularlj 


lOR 

UR 

IIL 

0 3cc ] 
0 2cc 
03 cc J 

of 10 % talc suspension 
Injected betaeen muscle 
and sclera 

-h-H- 

-f+ 

— 4 — hd* 

-1. + + 


* In this column, — indicates no inflamnintors reaction, -r, n 
slight inflammatory reaction (u\eal or submuscular) +-f , mod 
crate Inflammatorj reaction (uveal or submuscular), -t-f-l- 
moderato inflammatory reaction, ivith mass in the anterior 
chamber or under the muscle, and ++ ++, marked inflamma 
tory reaction, uith largo mass in anterior chamber or under 
the muscle 

t Here, — indicates no reaction + foreign bodj giant ceils 
under endothelium of the ins -f +, foreign body giant cells and 
flbroEis, +-r+, moderate foreign body granuloma fonnation 
and ++++ la'ge foreign bodj granuloma formation 



371 


CH AMLIN— EFFECT OF TALC IN OCULAR SURGERY 


pentobarbital sodium (0 065 Gm pei cubic cen- 
timeter) for the enucleation The eyes were fixed 
in Bourn’s solution and, after the usual dehydra- 
tion with alcohol and xylene, were embedded in 
paraffin and stained with hematoxylin and eosin 


COMMENT 

In studying the table, one can readily see that 
talc did produce foreign body gianulomas in the 
majority of the eyes Three of the 5 eyes (7 R, 
4- R, 4 L) which had talc inserted into the anteuor 



Fig 1 (eye 7R) —Foreign body granuloma in the angle of the anterior chamber produced by injection of 
talc into the chamber A indicates the cornea , B, a foreign body granuloma in the angle of the anterior chamber, 
with fibrotic adhesions to Descemet’s membrane, anteriorly, and to the ins, posteriorly , C, the ins, and D, the ciho- 
scleral sinus, first described by Troncoso (Arch Ofhth 31 481-502 [June] 1944) 



Fig 2 (eye lOR) — Foreign body granuloma on the 
outer surface of the sclera A indicates a granulomatous 
mass under the subconjunctival tissue, B, episcleral 
tissue, C, the sclera, and D, the ciliary body 


chamber showed formation of granulomatous 
masses (fig 1) In the other 2 eyes some 
foreign body giant cells were noted under the 
endothelium of the ins, together with swelling 
of the ciliary epithelium In the second series, 
the 2 eyes which were irrigated with a suspen- 
sion of talc after iridectomy showed a foreign 
body giant cell reaction, with a granulomatous 
mass in 1 of them (1 R) The control eye (9 R) 
did not show any foreign body giant cells In 
the thud series, all 3 eyes which had talc in- 
serted under the muscle showed a foreign bod> 
granuloma at the site of injection (fig 2) 

Our observations show that the extent of the 
1 eaction, as observed clinically and histologically, 
does not necessarily correspond to the quantity 
of talc introduced into the eye For instance, 
as seen in the table, eye 4 R in which less talc 
was inserted showed a far greater reaction than 
did eye 5 L, uhich received a greater amount 
of talc Furthermore, when the aqueous was 
completely remo\ed prior to the introduction of 
talc, the reaction was most severe I ascribe 
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this to the greater protein content of the secon- 
dary aqueous As a matter of fact, in pre- 
liminary studies, 111 which varying amounts of 
aqueous were withdrawn from rabbit eyes, in 
general the more aqueous was withdrawn the 
gi eater tendency there was to formation of fibrin 
coagulum Therefore, when the anterior cham- 
ber was completely empty, the protein content 
of the secondary aqueous was greatest and a 
more severe reaction followed 

Micioscopic study of the granulomatous 
masses revealed a similar cytologic picture in 
most of the eyes Essentiall}, the reaction was 
that of an inflammatory mass consisting of 
polymorphonuclear leukocytes, talc crystals (fig 
4), foreign body giant cells, some small round 
cells and fibrous tissue The foreign body giant 
cells (fig 3) contained laige talc ciystals or 
debris from talc m vaiious states of dismtegia- 
tion Vaiying amounts of fibrin were found 
along the outer layers of the granulomas, bind- 
ing the mass to the adjacent tissues Thus, in 



Fig 3 (eye lOR) — Multinucleated foreign body giant 
cells from a granuloma under muscle A indicates 
multinucleated giant cells, with disintegrating talc 
within X 200 

the angle of the anterior chamber, one found 
fibrin binding the mass to corneal endothelium, 
on one side, and to the anterior suiface of the ins, 
on the other, with destruction of ms tissue by 
scar formation (fig 1) The swelling of the 
ciliar)’^ epithelium was fairly uniform in all the 
eyes in which talc was introduced intraocularly 
In the eyes with least reaction, eye 5 L for 
example, onlj some foreign body giant cells were 
found beneath the anterior endothelium of the 
ins, V ithout any definite mass formation 

In e 3 "e 7 R, in v Inch the clinical reaction was 
greatest, the granuloma was largest and pro- 


truded into the anterior chamber about one-third 
the distance across and extended, to a lesser 
depth, around the entire circumference of the 
angle (fig 1) 

In the series of iridectomies, the foreign body 
tissue reaction bridged the coloboma in eye 1 R 
In eye 3 R fibrous tissue was laid down at the 
site of iridectomy, although there was no com- 
plete bridging of the coloboma In eye 9 R, the 
control, there was no evidence of foreign body 
giant cells or of fibrous tissue formation of any 



Fig 4 (eye 7R) — Talc crystals in a foreign body 
granuloma in the anterior chamber A indicates talc . 
crystals and B, polymorphonuclear leukocytes X 200 

kind This is in accordance with the observa- 
tions of Daniel,’’ who showed that there was no 
permanent regrowth of iris or fibious tissue fol- 
lowing iridectomy in the rabbit’s eye 

In the studies on submuscular injection, gross 
dissection i evealed definite adhesion of muscle to 
sclera at the site of the granulomatous masses 
Mici oscopjcally, these masses showed the same 
histologic structure as the granulomas in the an- 
terioi chamber T'-' 

In evaluating the practical significance of these ' 
reactions, one might ask how much talc can 
actually get into the tissues with the usual opera- 
tive procedures The answer is that as long 
as there is a possibility that any can get m, the 
danger should be avoided 

In surgical procedures on muscles, especially, 
the operative field is widely exposed m contrast 
to intraocular operations, such as cataract ex- 
traction, which in most instances are done 
through a small wound 

In surgical procedures for glaucoma, such as 
trephination, sclerectomy and other types of 

7 Daniel, R K Healing of the Ins in Rabbits 
Following Experimental Iridectomy, Arch Ophth 31 
292-298 (April) 1944 
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filtering opeiations, it is easily conceivable that 
some talc may fall ovei the site of scleiectoniy, 
or at the areas of inclusion of the ins Cer- 
tainly, it would be undesirable to have a foieign 
body granuloma formed at such a site A 
^ granuloma heie may easily occlude the tiny 
openings on whose patency depends the success 
or failure of the operation 

In muscle surgeiy, one is prompted to inves- 
tigate the granulomatous masses often seen for 
many weeks at the site of operation Pei haps 
one should hare more proof before asciibing 
these masses to the type of suture material used 
01 to the amount of resection, because it is con- 
ceivable that some of them might be foreign 
body granulomas produced by talc It would 
V be worth while to investigate such masses histo- 
logically 

To remove powder fiom gloves, it is best to 
have the assistant play the stream of saline solu- 
tion from an iriigator over the operator’s gloved 
hands before he starts working The use of the 
irrigator foi this purpose avoids the need for 
frequent change of the solution of mercury 
bichloride or cresol in the basin and assures one 
of a constant stieam of clean saline solution, 
instead of one contaminated by the preceding 
surgeon’s ^talc washings 


In the leceiit literature, there has been a good 
deal of discussion on vaiious substitutes for 
talc The two substances most favorably re- 
ceived thus far are potassium bitartarate ® and 
hydrolyzed staicli^* The potassium bitaitaiate 
IS supposed to be rather easily absorbed by body 
fluids, instead of causing foreign body granu- 
loma Neithei substance was easily available 
during the penod of the war Certainly, one of 
these, or, peihaps another substance, will be 
found to be a satisfactory substitute for talc 
Befoie the new powdei is adopted for use in 
surgical procedures, however, it would be well 
to cairy out studies similar to those described 
with talc 

SUMMARY 

Talc has been demonstrated to produce granu- 
lomas in the eyes of labbits When lubbei 
gloves aie used, it is advisable to remove all 
the talc before operating 

1840 Grand Concourse 

8 Seelig, M G , Verda, D J , and Kidd, F H 
Talcum Powder Problem in Surgery and Its Solution 
J A M A 123 950-954 (Dec 11) 1943 

9 Seelig, M G Dusting Powder for Surgical 
Gloves, JAMA 125 1208 (Aug 28) 1944 




SCLERAL FLAP INCISION WITH SCLERAL SUTURES 
FOR THE CATARACT OPERATION 


CHARLES HYMES, M D 

MINNEAPOLIS 


Ophthalmologists have given much time and 
thought to the peifection of the cataract opera- 
tion A considerable literature on the technic 
of cataiact surgery has accumulated in recent 
years, much of it concerning accuiate and firm 
closure of the incision 

It has been generally accepted that firm 
closure of the cataiact wound leads to fewei 
postoperative complications, such as prolapse of 
the ins and vitreous, fewer cases of delayed 
closure of the anterior chamber and a considei- 
able decrease m the incidence of postoperative 
hyphemia The experimental studies of Hild- 
ing ^ and the statistical studies of Leech and 
Sugar ^ and McLean ^ all bear this out Firm 
closure of the incision allows the patient much 
more freedom of movement and permits the 
aged patient to be out of bed forty-eight hours, 
or even as early as twenty-four hours, after the 
operation It is evident that this is quite an 
achievement when one considers the weakening 
effect of a prolonged stay m bed Furthermore, 
postoperative astigmatism is found to be at least 
a full diopter less than when no sutures are 
employed 

Because of ease of application, the method of 
conjunctival suture introduced by Williams,* m 
1869, finds many adherents Especially is this 
true of ophthalmic surgeons who feel that 
the piesence of a pieplaced suture, particularly 
the corneoscleral suture, might interfere with the 

From the Division of Ophthalmology, University of 
Jilinnesota Medical School 

This paper was presented in moving picture form 
before the Forty-Ninth Annual Meeting of the Ameri- 
can Academy of Ophthalmology and Otolaryngologj , 
Chicago, Oct 10, 1944 

1 Hilding, A Efficiency of Various Wound Closures 
in Prevention of Prolapse of the Ins After Cataract 
Operations Experimental Study, Arch Ophth 22 177 
(Aug) 1939 

2 Leech, V M , and ^Sugar, H S Reduction of 
Postoperative Complications m Cataract Operations 
with Corneoscleral Sutures, Arch Ophth 21 966 
(June) 1939 

3 McLean, J M A New Corneoscleral Suture, 
Arch Ophth 23 554 (IMarch) 1940 

4 Williams, H W Cataract Extraction Opera- 
tions, Arch Ophth 1 98, 1869 


making of a good incision Howevei, the con- 
junctival suture, while it is of definite value, 
offers the patient and the surgeon little more 
m the way of security than does no suture at all 

Recently the corneoscleral suture has become 
more commonly employed ^ This suture, first 
introduced by Kalt ® m 1894, with its various 
modifications since that time, is designed to be, 
placed before the cataract incision is made As 
Its name implies, it consists of two parts, the 
coineal and the scleral, between which the cata- 
ract knife 01 keratome must pass m making the 
incision 

There are several drawbacks to use of the 
coineoscleial suture If the corneal and the 
scleral part are placed close together, with an 
interval of 0 5 mm , as recommended by Kalt, 
It definitely interferes with the making of the 
incision I have observed that the corneal and 
the scleral part of this suture are more likely 
to be placed 2 to 3 mm apart, in which case 
the lips of the wound are less firmly and less 
accurately brought together Tying the suture 
too tight in such a case invariably causes inver- 
sion and buckling of the lips of the wound 
Fuither, the wound is not well covered with 
conjunctiva unless a Kuhnt conjunctival flap 
IS first made and sutured over it 

McLean,^ in 1940, described a corneoscleral 
suture which he places through a groove made 
at the limbus under a small conjunctival flap 
This suture overcomes the aforementioned draw- 
backs, except that it requires the utmost accuracy 
to pass the Graefe knife between the lips of the 
gioove and, at the same time, to avoid cutting 
the suture Even if one uses the keratome and 
scissors for making the incision, the suture may 
easily be severed 

5 Ellett, E C Use of Suture in Extraction of 
Cataract, Arch Ophth 17 523 (March) 1937 Stal- 
lard, HE A Corneoscleral Suture in Cataract 
Its Technique and Advantages, Brit J Ophth 22 269, 
1938 Verhoeff, F H A Corneoscleral Conjunctival 
Suture in Operations for Cataract, Tr Am Ophth 
Soc 25 48, 1927 Walker, C B Exactly Apposi- 
tional Sutures in the Cataract Operations, ibid 27 51, 
1929 

6 Kalt, E On the Corneal Suture in Cataract 
Extraction, Arch Ophth 23 421, 1894 
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aside to peimit the making of the incision (figs 
2 and 3) 

When the scleral flap is tuined dowmvaid 
toward the cornea, an interval of 1 5 to 2 5 mm 
IS created between the two parts of the suture, 
the size depending on the height of the scleral 
flap This leaves ample space foi the cataiact 
knife to pass, without the iisk of cutting the 
suture For additional accuracy, however, I pre- 
fei to use the keiatome and scissors m making 
the incision ^ Fixation of the eyeball is secured 
by grasping the scleral flap with a toothless con- 
junctival forceps, and the keratome is placed in 


scleral flap is fixed and held away fiom the eye 
The scleial knife now continues the incision into 
the anterioi chamber (fig 5) The pressure 
exerted by the scleral knife is exactly countered 
by' the traction with the forceps on the scleral 
flap, therefore there should be no prolapse ot 
ins into the wound The incision is non enlarged 
with scissor s 

If, m the process of making the scleial flap, 
the antei lor chamber is inadvertently opened and 
a prolapse of the ins occurs, the ins is replaced 
and the scleial suture is taken with almost tlie 
same ease as with an intact eyeball However 



Figs 5-8 — 5 illustrates an ah cvtenw incision The Lundsgaard scleral knife, in place of the keratome, is 
used to enter the anterior chamber 

6 shows enlargement of the cataract incision bj means of scissors 

7 shows closure of the wound after the cataract has been extracted The scleral suture has been tied 

tightly, and two auxiliary conjunctival sutures have been taken 

5 IS a diagrammatic representation of the suture, which has passed through the conjunctival flap below the 
tip of the scleral flap, the upper lip of the sclera and the conjunctiva, above. 


the groove at the base of the scleral flap (fig 4) 
The keratome is made to entei the anterior 
chamber, and the incision is enlarged with 
Stevens’ scissors (fig 6) 

Should the anterior chamber be very' shallow, 
as in a case of glaucoma combined with cataract, 
an ab extcJiio incision may' be made In such 
a case one may use a Lundsgaard knife in place 
of the keratome With the suture in place, the 


the upper lip of the scleral wound is fixed with 
a fine-toothed straight ins forceps m order that 
no pressure be exerted on the eye while the 
needle is being passed through the upper scleral 
lip The opening m the anterior chamber is 
enlarged with scissoi s and the incision completed 
On completion of the extraction, the scleral 
suture IS firmly' tied, and two or more auxiliary 
conjunctival sutures are placed (fig 7) Figure 
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FORMER RESULTS AND PROBLEMS 

In foimer papers by one of us (F B and 
b}' Ins collaboiators Stainhaus - and Heide- 
mann ® it has been shown that a statistical coi- 
1 elation exists between the development of 
presbyopia, i e , loss of the power of accommoda- 
tion due to aging, on the one hand, and the span 
of lite on the other Statistical!) speaking this 
means that persons with eaily progressing pres- 
byopia die early and that persons with late pro- 
gressing presbyopia die late Furthermore, by se- 
curing death records in a considerable number 
of cases (about 1,000) it was clearly demon- 
strated in tlie V ork of Stemhaus - that the cor- 
relation just mentioned is due primarily to the 
large subgroup of cases in which “apoplexia” oi 
“heait stroke” (chiefly occlusion of the coronaiy 
artel les) ^\as registered as the cause of death 

These former observations are demonstrated 
in tables 1 and 2 

The life expectancy of men and women who 
died of apoplexy or “heart stroke” for three class- 
es of presbyopia is shown in table 1 

The column headed “Normal Presbyopia” in- 
cludes the cases of persons whose presbyopia, 
measured by the addition for near vision, was 
found to be equal to the average with a margin 
of ±: D All persons with presbyopia of a 

This study was made with the support of a grant 
from the Council for Research in the Social Sciences 
of Columbia University 

1 Bernstein, F (a) Alterssichtigkeit und Lebens- 
envartung, Forsch u Fortschr 8 272-273, 1932 , (&) 
Die naturliche Lebensdauer des Menschen und ihre sta- 
tistische und mdividuelle Beurteilung Comitato italiano 
per lo stufio dei problemi della popolazione, Rome, Insti- 
tuto Poligrafico dello Stato Librena, 1932, (c) Biolo- 
gische Faktoren der Verminderung der Sterblichkeit, 
ibid, 1932 

2 Stemhaus, H Untersuchungen uber den Zusam- 
menhang \on Presbyopie und Lebensdauer, unter Be- 
rucksichtigung der Todesursachen, Arch f Augenh 
105 731-760, 1932 

3 Heidemann, R Presbyopie und Lebensdauer, 
Inaug Dissert , Gottingen, 1932 


degree higher than at^erage were classified a; 
having “supernormal presbyopia” and those w'ltl 
piesbyopia of a degree lower than normal w'ere 
said to have “subnormal presbyopia ” 

The statistical facts presented in tables 1 and 
2 indicate that aging in man must follow certain 
definite physiologic laws The exact nature of 


Table 1 — Ltjc Evpectaiion foi Thiee Classes of Pics 
byopta of Pei sons Whose Cause of Death Was 
At fcrtosclei osts * 



Life Expectancy in Years 

Age 

Supernormal 

Normal 

Subnormal 

Group 

Presbyopia 

Presby opio 

Presbyopia 

40 43 

20 7 (33) 

26 7 (61) 


44 49 

17 9 (80) 

22 5 (83) 

31 8 (84) 

50-53 

15 5 (51) 

18 9 (34) 

23 2 (31) 

54 58 

11 2 (29) 

13 9 (26) 

19 8 (15) 

59 63 

11 4 (43) 

10 3 (14) 

13 4 (23) 

G4 and over 

0 4 (22) 

9 9 (41) 

10 9 (44) 


* TliD number of cases is shown in parentheses 


Table 2 — Avciage Life Expectancy for Thiee Classes 
of Piesbvopta of Persons of All Age Groups 
ivith Diffcicnt Causes of Death (Bern- 
stein 193T)* 


I/ife Expectancy in Tears 


Causes of 

f 

Supernormal 

Normal 

Subnormal 

Death 

Presbyopia 

Presbyopia 

Presbyopia 

Arteriosclerosis 

15 0 (201) 

19 5 (259) 

22 2 (237) 

Cancer 

13 0 (47) 

11 4 (34) 

12B (38) 

Tuberculosis 

11 9 (42) 

10 8 (35) 

10 8 (26) 

Grip 

15 6 (68) 

14 3 (40) 

13 7 (62) 


* The number of cases is shoiin in parentheses 


these law'^s, however, could not be revealed bj'’ 
these statistical studies, which were based on 
data not giving information on the gradual devel- 
opment of presbyopia in the individual case Our 
present paper abandons this statistical approach 
and deals with the nature of the laws which gov- 
ern the gradual development of presbyopia in 
the individual case 

NATURE OF THE DATA 

The present study is based mainly on data 
from the histones m 3,000 cases from the files of 
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Dr John E Weeks, former head of the depart- ^ 
ment of ophthalmology, New York University 
These data became available through the courtesy 
of Dr Webb Weeks, late head of the department 
of ophthalmology. New York University The 
patients had been under observation for periods 
ranging from six to forty years, covering the 
peiiod 111 which piesbyopic changes take place 
In these 3,000 cases, all records were discarded 
in which the patient showed lower visual acuity 
Data in all cases of cataract and, latei, of glau- 
coma were considered only for the earlier, nor- 
mal, years All cases were excluded in which 
refraction seemed to be affected by general dis- 
ease Particular care was taken to eliminate 
all cases of diabetes Cases of myopia in which 
there nas a tendency to an increase in myopia 
during the period of observation were also dis- 
carded Even in the category of constant myopia 
we letamed only cases in which the myopia did 
not exceed — 1 5 D 

It soon became evident that the period of 
presbyopia to be studied had to be decidedly 
longer than six years if conclusive quantitative 
results pertaining to gradual development were 
to be obtained Therefore, only the cases were 
used in which the presbyopic period covered at 
least twelve yeais In addition, this period had 
to include at least six observations in each indi- 
^ viduak case 

Of the 3,000 cases collected, 344 satisfied these 
strict requirements In each of the observations, 
the glasses prescribed fully corrected the vision 
to noimal, so that the visual acuity was 20/20 
according to the Snellen test Whenever theie 
was reason to assume a change in the reading 
distance, a corresponding correction was made, 
01 the data were discarded The logical continu- 
ation of the work by Steinhaus and Heidemann 
on presbyopia would have been a study of the 
'■'’t changes in power of accommodation with age in 
! single subjects Such a stud)'^ requires observa- 
tions made especially for that purpose Data 
from pi escriptions on the other hand, are the 
only ones a^allable in sufficient numbers for a 
study of the development of refi action in individ- 
ual subjects, with the necessar}’^ extension over 
long periods 


Since foi most patients of presbyopic age the 
second correction is the more important, and 
since it includes the elements of refraction studied 
by Steinhaus and Heidemann, we decided to 
study the development of refraction with legaid 
to the coriection for near vision, with elimination 
however, of the coirection for astigmatism, since 
astigmatism may develop according to laws of 
its own 

The total lefraction of the reduced eye of 
Listing (one medium) consists of the sphere 
which osculates the lefi acting suiface and a 
hyperboloid surface of Gaussian curvature zero, 
which IS appioximated by a crossed cylinder The 
osculating sphere is corrected by a sphere whose 
dioptei strength is the sum, y, of the sphere foi 
distance, the addition for near vision and half 
the diopters of the correcting plus cylinder minus 
half the diopters of the correcting minus cyhndei 
The crossed cyhndei is coirected by a crossed 
cylinder, C, with opposite signs of the two curva- 
tuies The crossed cylinder C consists of two 
crossed cylinders, of which the first has half the 
strength of the plus cylinder and the second, 
placed at right angles to the first, has half 
the strength of the minus cylinder This sepaia- 
tion of the correction remains valid also for the 
ey'-e with several diffracting media 

This separation of the coi rection into the sum y 
and the crossed cylinder C is merely formal But 
since Wibaut^ has showui statistically that the 
two radiuses of curvature of the cornea change 
with age in opposite directions exactly the same 
amount, so that the middle value remains un- 
changed with age. It IS to be assumed that the 
astigmatism of the cornea is described by a 
changing crossed cylinder Apparently the cor- 
nea changes with age b} being bent m the veitical 
direction without any kind of deformation® so 
that the increase of curvature m the one principal 
section is accompanied with an equal decrease of 
curvature in the other 

Stern and Rosenberg ® conducted a study of 
astigmatism in the 3,000 cases on the basis of 
the ophthalmometric readings and the subjective 
and objective determinations of astigmatism 
always made for each new patient They showed 
statistically’’ that the axis of the lenticular astig- 


\ 


! 


All thiee elements of the prescription, namety, 
the sphere for distance, the astigmatic correction 
by a plus or a minus c}linder and the correction 
for near vision, change w ith age 

The corrections prescribed have tw’O purposes 
to enable the patient (1) to read at the distance 
of 6 meters and (2) to read wnth ease standard- 
ized print at a comenient reading distance 


4 Wibaut, F Biologisch-statistische Refraktions- 
untersuchungen, Munich, J F Bergmann, 1932 

5 This entails the constancy of the geometric mean 
of the radii, but since the difference of the radii is 
small their arithmetical mean \m11 also remain practi- 
callj constant 


ii. 


K V ’ r’ r- JK.eiative 

Contribution of Cornea and Lens in the Chanties of 

As^tigmatism vith Age, Thesis, Nexv York Universitj, 
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matisin remains unchanged with age This sug- 
gests that the process underlying the change of 
astigmatism of the lens, whenever it occurs, will 
hardly add to or subtract from the spherical 
refi action 

One must conclude, therefore, that it is reason- 
able to expect that the processes underlying the 
change m the total spherical correction for neai 
vision, y and the processes underlying the change 
of the crossed cylinder, C, act so that the fiist 
processes change spheie m sphere and that the 
second processes change crossed cylmdei m 
crossed cylinder In studying the development 
of V, we therefore assumed that we had elimi- 
nated the Influence of all processes causing 
changes of astigmatism with age An illustration 
of this situation could be seen m a case m which 
the refraction of the two eyes was the same from 
40 to 51 years of age but in which astigmatism 
continued to develop m the right eye while in the 
left eye a weak astigmatism, such as had existed 
m equal degiees m the two eyes, remained un- 
changed During the whole subsequent period 
of observation, extending from the age of 51 to 
that of 73 years, piesciiption for the right 
eye and that foi the left diffeied only by the 
addition of a crossed c}lmder for the right eye 
This crossed cylinder was apparently the true 
expression foi the change in astigmatism of the 
right eye Theie were other cases of a similar, 
but less striking kind, and no case was found 
which contradicted the theoretic assumption 
made here 

It will be noted that the processes involved 
m the development of y are two first, the senile 
increase in hypermetropia and, second, the decline 
of the power of accommodation It will be seen 
later that these two processes aie closely related 
and that they can be traced back to a common 
cause (see “Comment”) 

It may be stated in advance that for the 
study of the process of aging the analysis of y 
offers one great advantage The value foi y 
undergoes changes in development far past the 
age of 60, at which age the addition for near 
vision in usual practice attains a final value In 
the data of Dr Weeks the final value of the 
addition in most cases is already attained at the 
eailiei age of 55 This constituted an additional 
reason for concentrating on tlie study of the 
total spherical correction, 3 ', for near reading 

graphic representation or the data 

All data on long range development have been 
plotted on cooi dinate paper, as illustrated in case 
143 (fig 1) The sjmibols used are self explana- 
tor}’- 


We have tried to interpolate graphically and 
numerically the values for the total correction, y ' 
as a function of age through the equation 
(1) y=A 

This has been done with the aid of seiniloganth- 
mic paper, to which the bases 2 m foi inula 1 
lefers The value for y is measured in diopters, 
and - 1 ', in 10 year units For each eye the value 
A, called an asymptote, was determined at first 
by trial and error, A being varied so that the 
points representing the values for A — ^ 3 ' were 
finalty lying close to a straight line on seinilog- 
arithmic paper (fig 2, case 143) This yields 
an angle, alpha, between the uppei part of the 



Fig 1 — Graph showing corrections prescribed for 
the right eye of a patient (case 143) with presbyopia 
under treatment over a period of thirty years 


straight line and the a axis to the left of it, the 
cotangent of which is C The constant to is the 

7 In the corrections the development of which is 
studied here, the distance of the lens from the eye 
enters as an unk.nown, variable quantity In case this 
distance is recorded, which was not done in our data, 
that value should be used to calculate the true refrac- y 
tions and to determine A and c from them This, of 
course, still requires an assumption about the distance 
of the first principal point from the surface of the 
eye 

In order to illustrate what changes would occur if 
true refractions were used, the distance of the lens 
from the surface of the eye is assumed to be 12 mm 
and the distance of the principal point from the surface 
of the eye 1 35 mm , in accordance with Gullstrand 
In case 143, for example, we obtained A = 7 70 instead 
ol A = 7 But c remained wholly unchanged 

In fact, the true refractions are proportional to the 
corrections belonging to a given distance of the lens 
from the eye, with a factor of proportionality which 
IS fairly constant within the limits of refractional 
changes occurring during presbyopia Therefore the 
formula 1 with the same c but 'a different A fits cor- 
rections as well as the true refractions in an indnidual 
case 
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age at which the oidinate of the stiaight line is 
equal to A In the first diagram (fig 1), 3? 
would be zero if the curve could be prolonged 
backward until it cut the x axis 



Fig 2 — Values for A — y (formula 1) for the right 
eye in case 143, plotted on semiloganthmic paper The 
plus sign indicates asymptote A ( = 7 D ) minus sum y 

In case 143 (fig 1) it can be observed that 
up to the age of 42 years y remains almost con- 
stant After that age the correction for distance 

Table 3 — Goodness of 


Ago 

Interval 

of 

fi 

Asjmptote 

A 

Angie Alpha 

Age Xo 

_ jL 

v •-'ju Vi- V 

lion, Yr 

Bight 

Left 

' Right 

Left 

' Right 

Left 

40 701/. 

4 02 

4 63 

40 5 

40 5 

47% 

37% 

42 CO 

488 

525 

50 

50 

42% 

42 

28-59% 

5 50 

4 88 

50 5 

50 5 

37% 

37% 

30 57 

500 

500 

55 5 

50 

30% 

36% 

36-65 

5 75 

5 75 

03 

03 

4iyt 

41% 

35-04% 

5 75 

525 

58 

58 

38% 

38% 

44 5S 

650 

5 75 

49 

50 

38% 

38% 

34 61% 

4 50 

4 02 

51 

51 

30% 

30% 

38-03 

4 75 

4 75 

50 

50 

30 

30 

47 07 

4 38 

438 

55 

55 

42% 

42% 


begins to use and, at about the same time, the 
addition for leading does also The astigmatism 
lemains constant thioughout 

The trial and error method of determining A 
IS fairly accurate, but the following numerical 
method proved finally superior From any set 
of values of y given for three successive equidis- 
tant % allies of x, A can be detei mined by the 
following lational formula, first developed by J 
Lipka 

( 2 ) A ^ 

Ihe application of this formula requires gener- 
alH the calculation of y„ through interpolation 
m order to ha\e three equidistant ordinates A 


more general method for three nonequidistant 
ordinates requites the solution of a trinommal j 
equation with irrational exponents Such a 
direct determination of A was worked out, and I 
tables were calculated This procedure will be 
published elsewhere 

FIT OF THE FORMULA 

The accuracy of determination of the spherical j 
correction is % D , and in correction for near 
vision it is seldom more than D , so that the | 
accuracy of detei mination of y lies somewhere ^ 
between and D 

Table 3 is so arranged that each point devi- 
ating more than ^ D from the corresponding 
point of the straight line is listed three times — 
as deviating more than 34 D , as deviating more 
than 34 E) and as deviating more than ^4 D , 
from the value on the line As the survey shows, 
the number of points deviating more than 34 D 
appears small when the accuracy of the determi- ' 

nation of y is taken into account The number i 

of pqints deviating more than 34 D is still 
smaller, and the number of points deviating , 

more than ^ D appears very small and, when 
checked, is found to be attributable mainly to ' 

discontinuous changes m coriection for near ' 

vision 


Ko of Observations with Deviations in 
Diopters of More Than 
* 


No Of 
PnFnfiR 

f 

Eight 

A 


^ 

Left 

i 

> 

(n-3) 

‘ 1/8 

1/4 

s/s' 

■ 1/8 

1/4 

s/s' 

7 

4 






5 

2 

1 





0 

2 

1 

1 




7 

1 

1 


1 



4 

1 

1 

1 

1 

1 

1 

o 

1 

1 


1 



6 

1 



1 



6 

2 

1 

1 




7 

2 



1 



0 

1 



1 




first (global) statistical test of the 

EXPONENTIAL LAW OF AGING 

A similar test is given in table 4 for 400 eyes 
The cases are grouped according to the reduced 
number of prescriptions (n — 3) derived from 
the individual cases This table shows that the 
more observations for a single eye, the more 
accurate is the determination of the three con- 
stants of the curve which expresses the develop- 
ment of the refraction, and therefore the more 
satisfying is the representation In fact, m 115 
cases with 8 or more observations each, covering ’ 
a period of twenty-hvo and eight-tenths y^ears in 
w'hich the most pertinent check could be made, 


Fit Sample of 10 Cases * 
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only 10 per cent of the observations were found 
with deviations of more than D The devia- 
tions in this 10 per cent of cases were mostly 
attributable to discontinuous changes m the pre- 
scription for near vision 

If the index, y, of total refraction develops 
according to a general aging process, no dif- 
ference m the trend of aging between the right 
and the left eye is to be expected This con- 
clusion, indeed, has been confirmed except only 
m cases in which the condition was manifestly 
pathologic 

It sufficed, therefore, in plotting the data in a 
case to use only one eye, preferably the one with 
the greater visual acuity But it was of interest 
to note that the two eyes, although having equal 
trends, expressed by c, differed frequently with 
regard to the asymptotic value of the total re- 
fraction 


but 

(4) A' =^A 2-(^o~^0/c') 
which results from 
a'— A [1 — 

a' being the value of the sum y at the time, So, 
age of onset of presbyopic changes Accordingly, 
the straight line in the semiloganthmic plane repre- 
senting equation 1 represents also equation 3 

Oui first test of linearity made use of both 
eyes of a subject, as though they represented 
independent observations The deviations from 
the straight line m the logarithmic plane are 
composed of those originating (o) from the 
spheiical correction for distance, (b) from the 
cylinder and (c) from the addition for near 
vision Of these deviations, the last are normallj 
always identical for the two eyes, while the 
deviations for (o) and (b), resulting from inde- 
pendent examination, vary' independently The 


Table 4 — Goodness of Tit of Cnive 1 y = A [i — 2 — ('<' — ••uj/c] 


A\ cnigo 
Reduced 4ge at 

Jijes Grouped According Number of rirst Pre 

Reduced Number Number of Observation scription, 


of Points (n — 3)* 

Ejes 

Points 

\1 

1 and Z, inclusive 

113 

203 

44 30 

3 and 4, inclusive 

109 

093 

41 39 

5 and above 

113 

098 

42 97 

Total 

399 

1,494 

43 78 


* Number of observed points minus 3 points 

This difference as a rule was present at, and 
even before, the moment when the curve of total 
refraction staited to rise and then remained 
constant throughout the whole course of the latei 
development If the amount of total refraction 
at the age of onset of presbyopia is indicated by 
a', the formula for total lefraction as a function 
of age %' for each eye is then 

(3) y = a'-yA' 

where So is the age of onset of the presbyopic 
change, a' being positive for persons found to be 
hypermetropic and negative for persons found to 
be myopic at the time, So, of onset of the pres- 
byopic change Thus, a' is different for the two 
eyes while So, A' and c are the same for the 
two eyes As an example, we cite case 58 (figs 
3 and 4) The difference m a' between the two 
eyes amounts to 1 D 

It is perhaps not superfluous to emphasize 
* that the tvo equations 1 and 3 are valid at 
the same time We have, therefore, not only 
A^A' + a' 


(a) Reduced Number of Obsen ation Points 

(6) Reduced Number of Obsen ation Points 
in Percentages 

Vvorngc 

Age at Vi ith Deviations from Cun e 1 


Last Pre 
scription, 
Ar 

Average 

Duration, 

Yr 

Less Than 
1/8 D 

\ 

Between 

1/8 and 1/4 D 



More Than 
1/4 D 

0104 

10 74 

(а) 122 

(б) 69 00 

(a) 45 

(b) 22 67 

(a) SO 

(b) 1773 

03 78 

22 39 

(a) 300 

(b) 00 71 

(a) 133 

(b) 22 43 

(a) 100 

(b) 16 86 

05 77 

22 80 

(a) 484 

(b) 09 34 

(o) 181 
(b) 18 77 

(a) 83 

(b) 1189 

04 33 

20 55 

(0) 900 
(b) 03 77 

(a) 309 

(b) 20 77 

(a) 216 

(b) 16 46 


values of y belonging to the points on the two 
straight lines, however, are neaily identical for 
the two eyes, because both represent the trend 
of aging m the same subject 



3 — Curves for total refraction as a function ot 
age V for each eye in case 58 as expressed by formula 3 
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In testing the lineaiity we fiist tiled to com- 
bine the data foi the two eyes, using, howevei, 
the addition only once, but it pioved to he more 
profitable to use one eye only, piefeiably the 
i one with the gieatei visual acuity An elaborate 
combination of the data fiom the two eyes in 
each case could be dispensed with as long as an 
inciease in the numbei of cases yielded inipiove- 
ment of the test to any desii ed accuracy In this 
way, a test of hneaiity of the logarithmic graph, 
using only independent obseivations, was made 
for each eye of 200 subjects The lesults of the 
tests are shown in tables 5 and 6 

Table S — Test of Lmcanfy of the Shaight Line on 
Scnnlogai ithmic Papei foi 200 Subjects, Using Thiec 
'V Points of the Eye with the Best Visual Acuity 


Diopters, Each Ej o 

Residual Points 

0 1/8 

500 

1/8 2/8 

153 

3/S 3/8 

29 

3/8 and more 

10 

Total 

701 


Table 6 — Pci centages of Residual Points foi the 
Tzvo Eyes 



01/8D 

1/8 2/8 D 

2/8 3/8 D 

3/8 D and 
More 

Eye with best visual 
ncultj 

7197 

2173 

412 

2 27 

Other eye 

65 03 

2184 

7 93 

5 20 

A tentatively fonned 
■weighted average 
gives percentages 

00 09 

21 74 

5 72 

3 46 


The accuracy of deteimmation of distance 
vision lies between % and l4 D We believe 
that the 45 and 704 deviations beyond % D are 
not i epresentative of the actual state of vision 
1 We found that they were due mostly to rela- 
tively high changes in the addition In some 
cases the deviation seemed to be due simply 
s to contradictory statements of the patients, as 
judged from the lecoids, since the patients then 
returned aftei shorter intervals than usual In 
a few other cases the oculist may have had a 
reason foi giving temporarily either more oi less 
corrective glasses In 37 out of 179 cases the 
first piesciiptions weie too strong, and in 4 cases 
they were too weak, to be m accordance with 
the linear giaph In such cases the fir^t pre- 
sciiption was not used in deteimmation of the 
linear graph 

1 The small number of the deviations beyond 

\ ^ does not indicate in any way chance 

variation, and therefore we did not apj^ly statis- 
tical routine pioceduie for determination of the 
lest fitting straight line but pioceeded graj^hi- 
cally, selecting the three points which, according 
to judgment, seemed the best choice foi leading 


to a straight line lepiesentmg the total trend 
The 200 cases indicated in tables 5 and 6 were 
those with the relatively gieatest numbei of 
obseivations, leading thus to the most significant 
test of hneaiity 



Fig 4 — Values for A — v for each eye in case 58, 
plotted on seiniloganthnnc paper 


But the 143 cases of piesbyopia of shoiter 
duration also confiim the law, as seen in table 7 

Table 7 — Test of Linearity of the Stiaighi Line on 
Scnnlogai ithmxc Papa foi 143 Subjects, Using 
, Tlnee Points of the Eye with the Best 

Visual Acuity 


Diopters, Each Eje 

Residual Points 

0 1/8 

6G4 

1/8 2/8 

223 

2/8 3/8 

81 

3/8 and more 

53 

Total 

1,021 


Foi 60 cases m which enough values foi pi es- 
byopia were given foi the deteimmation of an 
asymptote, the average diffeience between the 
angle alpha of the straight line, lepiesenting 
the development of the addition foi near vision, 
and the line representing the development of the 
total index of lefraction (sum y) was found to 
be only 1 008° The law of linearity is valid for 
both sexes Whether or not a sexual difference 
exists in the constant of the linear law will be 
discussed later No change of trend at any pai- 
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ticular age, such as that ot the menopause, has 
been found 

PREDICTION OF LATER DEVELOPMENT OF 
REFRACTION FROM KNOWLEDGE OF 
THE PRESCRIPTIONS OF AN 
EARLIER PERIOD 

An interesting application of the law of aging 
is the possibility of using it for prediction of 
later development of refraction For such a stud}' 
we selected 80 cases in which the age interval 
from lo to about 65 years oi more was covered 
by a sufficient number of points of observation 
The index, }' of physiologic aging at the age of 
65 for these cases was calculated in two ways 
First only 4 or 5 of the earliest observations 
Mere plotted, and from these the piehminary 
as 3 m 2 >tote was determined giaphically on semi- 
logarithmic paper and numerically with the aid 
of the f 01 inula 
(2) A=yA- 

Thus the straight line on semiloganthmic 
paper was drawn, and from it the preliminary 
angle alpha and the value of the index at the 
age of 65 were determined by extrapolation, 
the result constituting the predicted value at the 
age of 65 


Table 8 — Piedictton of Physiologic Age at 65 Yeats 
ftoiti First Four or Five Observations 
(10 Selected Cases) 








Age at 






Index 

Age at 

Fourth 

Age at 



Asymp 

Angle 

j at 

First 

(or Filth) 

Last 

Case 


tote. 

Alpha, 

C5 Yr , 

Obser 

Obser 

Ob«cr 



D 

Degrees 

D 

vation 

vation 

vation 

2S6 

Predicted 

388 

49 

0 45 

42% 

50% 

66 


Observ ed 

400 

51 

0 44 




aic 

Predicted 

4 25 

52 

0 45 

42% 

47% 

65 


Observed 

4 38 

51 5 

0 47 


aw 

Predicted 

700 

51 5 

0 33 

37 

46% 

62% , 


Observed 

700 

515 

0 33 




ais 

Predicted 

288 

47 

0 48 

42 

53 

68% 


Observed 

288 

47 

048 



327 

Predicted 

800 

51 

080 

43 

52% 

62% 


Observed 

7 62 

56 

0 55 



339 

Predicted 

4 75 

54 

0 57 

46 

56% 

69 


Observed 

4 62 

52 

0 62 



341 

Predicted 

488 

49 

050 

42 

52 

66% 


Observed 

4 62 

505 

0 43 



537 

Predicted 

4 62 

525 

060 

45 

55 

73 


Observed 

450 

00 

0 50 




289 

Predicted 

6 38 

47 

0 00 

45 

58 

66% 


Observed 

650 

48 

0 61 



292 

Predicted 

5 62 

47 

0 46 

37 

53% 

63% 


Observed 

5 50 

48 5 

0 43 




Second, the value of the index at the age of 
65 if not given by direct observation, was deter- 
mined b} interpolation between or extrapolation 
from the nearest observations, the result consti- 
tuting the “observ'ed” value of the index at the 
age of 65 

Third, the angle alpha and the asymptote were 
alwavs determined on the basis of all observa- 


tions in order to obtain what we consider the 
true values of the angle alpha and the asymptote 
The second determination, of course, includes the 
data of a case used in the first, but with com- 
paratively small influence, m view of the long 
period of the observation 

Table 9 — Prediction of Physiologic Age at 65 Years 
ftoiii a Partial Peiiod of the Fust Font ot 
Five Observations (80 Cases) 


Average Difference Between Predicted 
Average and Observed Values 

Duration of r , 


No of 

Partial 

As j nip 

Angle 

Index y at 

Period, 

tote A, 

Alpha, 

OoYr of 

Cases 

Ir 

D 

Degrees 

Age, D 

20 

5 75 

0131 

2 925 

0100 

20 

853 

0119 

2 025 

0 070 

20 

10 45 

0103 

2 725 

Olio 

20 

14 0 

0 094 

1300 

oon 

Total 80 

9 OS 

0127 

2 288 

0 089 


A comparison of the predicted index and the 
observed index, of the prehminar} asymptote 
and the true asymptote and of the prehminar} 
alpha and the true alpha angle show close agree- 
ment The agreement between the “preliminary” 
and the “true’' values is, at the same time, also 
an agreement between prediction and observa 
tion We have tabulated the results of such a 
prediction for 10 cases chosen at random (table 
8) and for the total series of 80 cases (table 9) 

As the tables show, there was an average 
difference of only 0 127 D between the two 
values of the asymptote, an average difference 
of 2 288° between the two v'alues of the angle 
alpha and an average difference of only 0 089 D 
between the predicted and the observed index at 
the age of 65 

THEORETIC CONSIDERATIONS 

The simple law equation (1) for the develop- 
ment of y calls for casual explanation Equa- 
tion 1 may be written m the form 

(5) = 

The left side of formula 5 is the increase of 
the addition for near vision plus the increase 
of the true sphere for distance (corrected so 
that the astigmatism is eliminated) 

As has already been mentioned, the relation 
2j^2;\veen the two components of y varies with 
the amount of atropmization IJerrenheiser 
advanced the hypothesis that the increase m 
senile hypernietropia is due to the gradual mani- 
festation of undetected preexisting hypermetropia 
with increasing age His theory is m agreement 
with modern experience as to the action of drugs 

8 Herrenheiser, J Die Refraktionsentw’icklung des 
menschlichen Auges, Ztschr f Heilk 23 342-377, 1892 
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in samples of organisms It has been shown that 
theie exists such a ^Mde variation of eftect that 
here will be found in even laige sample some 
irganisms not affected b) the ding Straub and 
Faikenbuig found 6 cases m rvliich atropine 
hd not reveal Iwpeimetropia m a sample of 59 
lubjects all of -whom rseie in the ti\enties and 
Acre known to have been h) pei metropic at an 
^‘arlier asre The authois concluded that tectonic 

o 

:hanges must have taken place But in the light 
Df recent phaimacologic expeiience such a con- 
lusion does not seem well founded Similaily, 
the conclusion that the increase in senile h 3 'pei- 
inetropia must be explained b\ tectonic changes 
liecause of the failure of atropine to reveal a pi e- 
existmg hypermetiopia. as conectly postulated 
b} Herrenheiser, seems, again, logical!} unwai- 
ranted 

In addition it is to be noted that the smooth 
muscles easily assume a state of semipei manent 
contraction which, according to Bethe,’° can be 
sustained with little expenditure of energy 
A semipermanent conti action, as described b} 
Bethe, may not be sensitive to atropine at all 
If this theoi} IS accepted, the two components 
of A — 3 ' are both manifesting the power of the 
ciliary muscle to contract, and they constitute 
together the true power of accommodation at the 
age X It has, then, to be explained further only 
why this power decreases exponentially 

The theory of accommodation proposed by 
Helmholtz in the form m which it is usually 
stated IS not suited as a basis of explanation 
The failure of this theory to account for the 
acceleration of the effect of atropine with age 
has been noted already by Duane The theor} , 
however, as far as the kinematics of the mecha- 
nism IS concerned, has been amply proved b} 
Hess and, recently, by Fnicham Fincham 
presented proof that the capsule of the lens is 
■ the source of the capillary forces which round 
out the lens in accommodation, while the interior 
of the lens consists of inert matter m a semi- 
fluid state 

9 Straub, M , and Falkenburg, J Ueber die nor- 
male Refraktion des Auges und die Hypertropie bei 
angeborener Amblyopia, Arch f Augenh 26 336-362, 
1892 

10 Bethe, A Die Dauerverkurzung der Muskeln, 
Arch f d ges Physiol 142 291, 1911 

11 Duane, A Studies in Monocular and Binocular 
Accommodation, Am J Ophth 5 865-877, 1922, Ac- 
commodation, Arch Ophth 5 1-14 (Jan) 1931 

, 12 Hess, C Die Relraktion und Akkommodation 

es menschhchen Auges und ihre Anomalien, in Graefe, 
’ Saemisch, T Handbuch der gesamten Augen- 
oeilkunde, Leipzig, W Engelmann, 1910 

^ ^'ocham, E F The Mechanism of Accommo- 
dation, Brit J Ophth , 1937, supp 8, pp 5-80 


As Duane pointed out coirectly, in the usual 
statement of the theory, the ciliaris muscle spends 
an incieasmgly smaller pait of its pOAver in 
leleasing the capillary action of the capsule of 
the lens, so that, conti ary to expeiience ati opine 
should pai dlyze the needed effort to a progress- 
ively less degree The equation 5, as well as the 
expel iments of Duane, lequires that the cihans 
muscle spend its full powei in the act of maximal 
accommodation, as postulated m the theor} of 
Tscheinmg We have, theiefore, modified the 
theoi } of accommodation proposed by Helmholtz 
111 the following way 

The powei of the ciharis muscle is incieas- 
Ingly absorbed in the action of conti acting 
against the elastic lesistance of the zonula-sclera 
S} stem, Avhich holds the lens in suspension That 
the zonula is connected with the scleia b} con- 
nective tissue, w'hich, b} -passing the cihai} body, 
can tiansmit the tension, is anatomical!} certain. 
The elastic resistance. I? ( r ) . is assumed to in- 
ciease according to an exponential law. and this 
explains the equation 5 It explains, also why 
the effect of atropine is accelerated wuth age 
wdien the pow'er of the ciharis muscle becomes 
largely absorbed by its action against the increas- 
ing elastic resistance, R{x) 

That the increase of R(x) wuth age is expo- 
nential conforms to the law^s of colloid chemistr} 
The tissues of the body are colloid solutions, 
wdnch desiccate with age in proportion to the 
water still present This leads to the exponential 
law of decrease of w'ater content of the tissues 
and, consequently, to the exponential increase of 
the constant, i?(r). of Hooke’s law of elastic 
resistance, considered as a function of the age x 
Measurements of the dry weight of various pai ts 
of the body have been made by Buergei and 
Schlomka (Bernstein They conform to a law 
of exponential increase with age 

111 the foregoing explanation, the implicit 
assumption has been made that the nearly maxi- 
mal contraction of the ciharis muscle assumed 
and sustained in accommodation for reading, 
decreases in proportion to the increase of the 
elastic resistance, R{x), of the zonula-sclera 
system Hill and Hartree confirmed the previous 
observations of Fick that m series of isometric 
contractions of striated muscle the length varies 
approximately in inverse proportion to the maxi- 
mal tension, although there are some deviations 
from proportionality at either end of the scale 
In the presbyopic period, hypertrophy of the 
ciliary muscle can be disregarded and the sup- 
posed inverse proportionality between tension 
and length can be assumed, in analogy to the 
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relationship observed in a series of isometric 
contractions of one and the same muscle 

Further, we have assumed that the two step 
conti action of the ciliary muscle, namely, first 
from the resting stage to semipermanent equi- 
librium and then from that equilibrium to nearly 
maximal contraction, is dynamically equivalent 
to a one step contraction This is approximately 
true, since, as Duane has obseived, patients after 
atropmization may have lost for several months 
a small amount of their power of accommoda- 
tion, so that the near point recedes somewhat, 
but they will still be able to accommodate nearty 
as much as before 

CONCLUSION 

It has been the object of this paper to estab- 
lish and explain the law of aging as revealed b}'^ 
the long range development of lefraction 

This goal has been reached by elimination of 
questions interesting in themselves, such as the 
development of astigmatism and the respective 
developments of distance refraction and accom- 
modation for near vision For the establishment 
of the physiologic law as such, questions like a 
possible sex difference m aging may be disre- 
garded and reserved for special studies 

The most interesting aspect of the result 
gamed is that a method has been achieved by 
which one may determine fairly accurately a 
constant, c, which describes the exponential 
velocity of the change with age of the total 
spherical refraction of a subject 

In the biologic interpretation of the law, this 
velocit) , c, IS nothing else than the exponential 
velocity with which one tissue of the body 
changes from the sol stage to the gel stage No 
assurance can be given that the other tissues 
of the body change with the same exponential 
velocit) But it is plausible that a correlation 
exists between the velocities of desiccation of the 
various tissues of the body with age The results 
of Stemhaus and Heidemann with regard to a 
correlation between presbyopia and death from 
natural causes must be understood as based on 
a correlation between the velocities of desiccation 
of the various tissues of the body The length of 
life IS conditioned not only hy internal but by 
external factors In view of the large variation 
of the external factors of environment, this cor- 
relation must he rather great in order to express 
itself so clearly in the cited statistics 

It cannot be denied that considerable inteiest 
and prospect of basic clarification attaches to a 
stud)’ of such correlations m a direct manner, 
for which the way now seems to be opened 
If it is desired to use immediately the results 


here established for the purpose of general medi- 
cine, the way m which it can be done is evident 

The values of c derived from the 344 cases of 
presbyopia of long duration vaiy considerably 
These values of c, or, better, the values of tlie 
angle alpha of the logarithmic diagram, can be 
recoided in different classes, say, five classes, 
111 which the values for the angle alpha deter- 
mined from the history of refraction can be 
recorded for each subject This classification 
record, then, tells whether the person is aging 
normally, whether he is aging more rapidly 
than normal or whether he is aging more slowlj 
than 1101 mal With much greatei reliability than 
the classifications of Stemhaus and Heidemann, 
such a classification would characterize the indi- 
vidual patient as an aging organism 

Although we have prepared such a table, we 
do not include them m this paper, for the reason 
that the 344 cases, selected on the basis of long 
duration, represent a biased samjile It is evident 
that such bias excludes the cases of presbyopia 
of short duration and, m consequence, the cases 
of quick and unfavorable aging Our norm would 
he at too high a level We should classify too 
many cases in the most unfavorable category 

This deficiency of our classification might be 
corrected after we have learned the date of death 
of the' 344 persons, most of whom have already 
died The determination whether, with the evi- 
dence now at hand, and with a plausible allowance 
for the bias of our table, the diagnosis of the 
velocity of aging, c, fiom the history of refraction 
as presented here, may add to the knowledge of 
a basic age characteristic of an individual subject, 
with sufficient reliability to be of unmistakable 
significance foi general medicine, is at present 
still 111 the experimental stage of trial and enor 

SUMMARY 

As reported in earlier publications by one of 
us (F B ) and his collaborators Heidemann and 
Stemhaus, a statistical con elation exists between 
presbyopia, as measured by the gradual loss of 
powei of accommodation, and the length of life 
By securing death lecords m about 1,000 cases, 
Stemhaus showed that the correlation was due 
^^^lusively to the cases in which death was the 
result of arteriosclerotic changes In 5,000 cases 
obtained from various sources, Stemhaus and 
Heidemann found no difference betweerf men 
and women m the average amount of developing 
presbyopia Neither was there any difference 
between the uiban and the rural population oi 
among different social classes 

The present study is summarized 
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1 Fiom the files of Dr John E Weeks, 
former head of the depai tment of ophthalmology 
of New Yoik Umveisit}, 3,000 cases weie 
selected, in which the development of lefi action 
and the changes in piescnptions could be fol- 
lowed through peiiods ranging fiom six yeais 
to ovei foity years, covering ages from 35 to 
the highest calendai ages Fiom these 3,000 
cases weie selected 344 in which piesb 3 'Opia had 
been present moie than twelve years and 6 oi 
more presci iptions had been given In none of 
these cases uere theie any pathologic tiaits oi 
moie than 1 5 D of myopia, and in all visual 
acuity was 20/20 in the Snellen test 

The refraction in each case, consisting of the 
spherical prescription foi distance, the cylindei 
^ presci iption and the additional spherical pi esci ip- 
tion foi reading distance was plotted against age 

2 The total lefraction was lepresented by the 
sum of the following two independent optical 
components (a) a sphere of the amount of the 
sum, y, of the spheiical prescription for distance, 
the addition for near vision and half the stiength 
of the plus cylindei prescribed foi astigmatic cor- 
lection, and (b) a crossed cjdindei, C, the posi- 
tive component of which was half the positive 
cylinder of the astigmatic prescription, with the 
same axis 

The laws of development for y and C aie 
wholly independent of each othei Comparison 
of the results foi the tuo showed that in individ- 
ual cases the crossed cylinder, C, may develop 
differently for the right eye and the left eye, 
while the total spheiical correction, y, may de- 
velop identically foi the two ej^es 

3 An attempt was made to represent the 
development of the sphere y by a cuive accoidmg 
to the formula 


(1) y = ^ 

-( where x is the calendar age and A, ^■o and c aie 
constants, determination of which requires the 
knowledge of three values of y, calculated for 
three diffeient ages The determination was first 
made with the aid of semilogarithmic paper, for 
vhich 2 IS the base of the logarithmic system 
The constant A was first determined by trial and 
error Later, the following formula was used 


(2) A == y,.+ 

which IS valid if the three ages, ^ 3 , for 

which the y^, 3 ^, yg are calculated, follow each 
V at equal intervals It is usually necessary 

to gam the 3*2 for the middle value by interpola- 
tion 

I Tables for the determination of the copstants 
for the more general case in which y is calculated 


foi thiee ages not following each other at equal 
intervals have been calchlated 

4 Foi the test of goodness of fit of the foimula 
(1), 1,494 obseivations, not used m the deteimi- 
nation of the three constants, weie available for 
400 eyes belonging to the 200 persons with the 
maximum numbei of observations 

Of these 1,494 obseivations, 69 3 per cent weie 
lying uithm the yg D distance of the stiaight 
line of the semilogarithmic giaph and 88 1 per 
cent within the 34 D distance For 144 eyes 
wnth a lesser numbei of obseivations and a 
shoi tei pel lod, 84 5 per cent of observations 
w^eie lying wnthin the 34 D distance of the 
stiaight line 

Because of the equality foi the two eyes of the 
addition piesciibed for neai vision, a statistical 
dependence is created between the deviations 
used in the test In the second test, in which 
this statistical dependence was avoided by using 
the data for one eye only, 72 per cent w^ere found 
within the 34 D distance and 93 7 pei cent within 
the 34 D distance foi the 200 subjects 

5 An individual anal>sis of the relatively few 
cases repi esented by the 6 3 per cent deviations 
of moie than 34 D distance led to the conclusion 
that each of these deviations could be attributed 
either to no change in the piescnption after a 
certain lapse of time 01 to consideiable changes 
111 the addition for near vision The smallei 
deviations of less than 34 D distance from the 
continuous curve ( 1 ) aie caused by the lack of 
mteivals finer than D in the lenses of the 
trial case, wdiich are graded in 34 D steps for 
the spheres and cylinders 

6 In the cases in wdiich the two eyes differed 
during the period of obseivation by a constant 
spheie, it was moie convenient to use instead of 
equation 1 , a foimula with foui constants, one of 
wduch expresses this constant diffeience This 
foimula is 

(3) y ~ a' A' (1 — 2~ — 

where o', the prepresbyopic value of y at the age 
So, may differ in the two eyes o', So and,c are 
identical for the two eyes 

The values of y calculated from formulas 1 
and 3 do not differ for values of .r gieatei than 

So 

For 60 cases the development of the addition 
for near vision could be studied together with the 
development of y, and both could be mterpolated 
by the formula 1 and graphically represented by 
straight lines 111 the logaiithmic diagram The 
angle alpha, the cotangent of w^hich is c of formu- 
la 1 , differed in the same case on the average 
only 0 008°, so that in these cases the trend in y 
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and the trend in the decline of the power of 
accommodation proved to be essentially the same 

7 The 80 cases of presbyopia of longest dura- 
tion and maximum number of observations were 
used for prediction of the total refraction at the 
age of 65 from the knowledge of 4 or 5 prescrip- 
tions between the ages 40 and 50 yeais At the 
age of 65, there was an average difference of 
0 089 D between the predicted and the observed 
value of y 

8 It IS concluded that the explanation of the 
exponential law requires (o) the adoption of the 
theory of senile hypermeti opia, proposed by Her- 


renheiser, vhich, to the exclusion of the postula- 
tion of tectonic changes, explains senile hyper- 
metropia as the manifestation of preexisting 
hypeimetropia tempoiarily compensated by a 
contraction of the ciliary muscle, and (h) a 
change m the theory of accommodation pioposed 
b}' Helmholtz with regard to the dynamic aspect 
of the theory namely, that the decrease of accom- 
modation with age is due to the increased lesis- 
tance to the action of the ciliary muscle caused 
by the aging of the tissues of the zonula and the 
sclera 

175 Fifth A\enue (10) 



ACCOMMODATION OF PRESBYOPIA AND ITS CORRECTION 

FELICIAN J SLATAPER, M D 

HOUSTON, THVAS 


The collect addition loi neai vision in piesb\- 
opia depends piiinaril} on the amount of avail- 
aiile accommodation and secondarily on the 
selection of the best fixed distance for the neai 
w ork 

In correcting presbyopia, it has been customaiy 
among ophthalmologists to give the patient only 
one test, that is to deteimme the addition with 
nliich the patient “reads best” or feels most 
comfortable at the desired distance on the Pi nice 
rule In ophthalmology' one has at least tliiee 
common methods of determining the correct dis- 
tance refraction, oi punctum remotum (1) 
retinoscopic examination with cycloplegia, (2) 
trial case determinations with cycloplegia and 
(3) the postcycloplegia test I recommend three 
methods for measuring the neai point refraction, 
punctum proximum, or accommodation I believe 
that the near point m the refi action of presbyopia 
IS as important as the far point Each of my three 
tests depends on distinctly difterent types of 
thresholds of visual sensation There is no doubt 
of the statistical value of the measuring of sam- 
ples in groups of three 

RESERVE ACCOliIMODATION 

The reserve accommodation in presbyopia is 
that part of the total accommodation which must 
be set aside for comfort in doing ordinary' con- 
tinuous close work For example, a patient with 
total accommodation of 1 50 D with an addition 
of a 2 00 D lens reads best at 40 cm (2 50 D 
on Prince’s rule) The extra 1 00 D is the 
reserve accommodation In this paper, I use a 
basic reading distance of 40 cm (2 50 D ) as a 
standaid m all my calculations I shall show 
that exactly 1 00 D is the normal reserve accom- 
modation which must be used in all presbyopic 
corrections Hence, the total accommodation less 
+ 1 00 D IS the available accommodation By 
subtracting the patient’s total accommodation 
horn 3 50 D , one obtains the indicated addition 
for this basic distance of 40 cm 

THREE METHODS OF MEASURING 

TOTAL ACCOMMODATION IN 
PRESBYOPIA 

Test 1 The Neai Blw Test — With the pa- 
tient s distance coi rection in place, determine his 


total accommodation by' Duane’s method ^ oi 
with my one-tn o line test ■ 

The one-two line test is as follows With the 
distance correction befoie the right eye and with 
the left eye occluded, place a-}-ltoa-j-3D 
sphei ical lens so that the near point will be about 
25 cm from the ey'e On one side and at the end 
of a small nhite card, place a fine black line, 
similar to Duane’s black line on a white cai d On 
the other side or opposite end of this card, place 
tno similar paiallel black lines, separated by an 
interval equal to the width of either line (figure, 
A) Present the parallel lines before the right 
ey'e much too close to be seen distinctly' Move 
these two parallel lines aw'ay from the ey'e until 
the patient sees tw'o lines Note the reading 
on the Pi nice rule Then, bring the single line 
in until the patient announces that it is “slightly 
blurred,” “w orse” or “not so good ” Repeat this 
process until the difference of the tw'o readings is 
2 cm or less If there is still doubt as to the 
coirect measurement of accommodation, place 
the fine print (figure, J5) close to the patient’s 
eyes Tell him to read it aloud as soon as he can 
Note the point on the lule where he begins to 
lead In measuring the accommodation, always 
lecoid the blunmg of the line coming m as diop- 
teis on the Prince lule and not as centimeters 
Theie is a distinct advantage in thinking of the 
amounts of accommodation in terms of “diopters 
lequired” distance rather than of linear measure- 
ment 

Test 2 The "‘Reads Best” Test —Tlace the 
indicated addition in front of the patient’s dis- 
tance correction and ask him where he “reads 
best” the fine print on the test chart It is con- 
venient to have this chart rectangular and 
mounted on a handle (figure, R) This should 
be read at 40 cm if the measurement of accom- 
modation is correct Hence, to test his accommo- 
dation 111 this manner, ask him where he reads 
this fine print best on the Prince rule with the 
indicated addition m the trial frame This point 

1 Duane, A A Standard Test-Object for Determin- 
ing the Near Point and Range of Accommodation 
Ophth Rec 18 358-360 (July) 1909 

2 Slataper, F J Total and Reserve Accommo- 
dation m Presbyopia, Texas State J Med 21 536-540 
(Jan ) 1926 
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expressed as diopters minus the addition plus 
1 00 D IS his total accommodation 
Test 3 The -|- and — 1 00 D Spheies Read- 
ability Test — Now with 1 00 D spheres 
(figure, C) added to the correction for distance 
previously determined and the indicated addition, 
place the reading chart heyond 50 cm , slowly 
bring the chart toward the patient’s eye and ask 
him to tell where he can read some of the letters 
of a word I use a small, paddle-shaped frame to 


spheres addition in two ways (1) Bring the 
print m from 50 cm until it is “partly readable,” 
or (2) push the print out from about 25 cm 
until It IS slightly bluried Deduct 1 00 D to 
get the actual far point accommodation 

Place a — 1 00 D sphere binocularly before 
each eye m place of the -|- 1 00 D spheres, as in 
the preceding test, and hold the chart close to 
the patient’s eyes Ask him to tell when he can 
read a few letters of a word of the fine print. 





» « 
r 


{ 


B 






A, accommodation card , B, reading chart in handle, and C, -f- and — 1 00 D spheres on handle 


hold the reading chart This device enables the 
patient to place the small reading matter directly 
over the markings on the Prince rule This chart 
becomes partly readable at or near 40 cm if the 
accommodation and the addition are correct 
Record this “working far blur” accommodation 
m diopters This “readability” or “blur” accom- 
modation less 1 00 D is the patient’s actual “far 
partly readable,” or “far blur” accommodation 
The “far readabiht)'” or “far blur” accommo- 
dation can be determined v ith the -f- 1 00 D 


which should become partly readable at 40 cm 
(2 50 D ) This reading plus 1 00 D is his 
actual “near partly readable” or “near blur” 
accommodation, expressed in diopters The 
“near leadability” or “near blur” accommodation 
with — 1 00 D spheres can be measured in two 
ways ( 1 ) Push the print out from about 25 cm 
until it becomes “partly readable,” or (2) bring 
the print in from 50 cm until it becomes “slight- 
ly blurred ” The average near and far blur 
readings should be at 40 cm (2 50 D ), if the 
accommodation and addition are correct 
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In this thud test of the total accommodation, 
the “partly readable” procedure is more depend- 
able than the “slightly binned” determination 
because the ophthalmologist can check the pa- 
^ tient’s coopeiation by hearing him lead the 
' ^^ords aloud The “average neat and fai read- 
ability” accommodation less the addition plus 
1 00 D is equal to his total accommodation In 
case the patient has less than 5/5 vision, he should 
be examined for his “reads best” and his ‘aver- 
age readability” accommodation at his "optimum” 
reading distance and not at 40 cm , e g , a pa- 
tient with a vision of 5/10 should be tested at 
33 cm (table 5) The average “near and far 
readability” test with -f- and — 1 00 D spheres 
IS the most accurate test of accommodation in 
^ cases of presbyopia 

Comment — The “reads best” test and the -f- 
and — 1 00 D spheres readability test can be 
used only in cases of presbyopia (3 50 D or less 
of accommodation) However, the one-tw^o line 
test can be used for measuring any amount of 
accommodation if the patient has sufficient in- 
telligence 

TESTS OF COOPERATION 

In making the preceding tests for the near 
point, if tlie results seem contradictory, the pa- 
tient should be tested for his cooperation There 
are thiee methods wffiich I use for doing this 

1 The Nea) BIw Cooperaiton Test — Add or 
subtract a 1 00 D sphere from the addition in 
the trial frame If his near blui accommodation 
does not change 1 00 D on the rule, he is not 
cooperating 

2 “Reads Best” Coope) atwn Test — Use a pair 
each of 4- and — 0 50 D sphei es on a handle 
Add 4- 0 50 D spheres to the addition for the 
near point and the correction for distance His 

/ “reads best” accommodation should be 0 50 D 
nearer on the Prince rule than before Nowq 
reverse the procedure Add — 0 50 spheres to 
the correction The “reads best” accommodation 
Will be 0 50 D less on the rule This test is a 
quick method of proving the patient’s coopera- 
tion If the patient fails to change the point on 
the Prince rule by 0 50 D , he is not cooperating 

3 The and — 1 00 D Spheres “Partly 
Readable” Average Cooperation Test — Change 
the addition in the trial frame 0 50 or 1 00 D 
Then find the average “far partly readable” ac- 

4 \ comniodation with 4~ and — 1 00 D spheres 
I The average should be exactly the amount by 
I which the addition in the trial frame was changed 
I Comment — When one finds a patient who does 

not cooperate in one of the aforementioned tests. 


Ignore that test and use the other two Do not 
allow the patient to know that he is not cooperat- 
ing Tell him that the patient is ahvays light 
and that all of the mistakes are yours Many of 
the patients wdio say they are ten years younger 
than their leal age aie also guilty of not cooperat- 
ing in one of these cooperation tests I have never 
seen a patient wdio could fool me m moi e than one 
of the tests because each of the three methods 
depends on a different type of threshold of visual 
sensation 

HISTORY OF THE THREE ACCOMMO- 
DATION TESTS 

Soon after I began the private practice of 
ophthalmology, I became convinced that the 
correct addition for presbyopia should be based 
on the patient’s accommodation and not on his 
alleged age From the beginning, I have mea- 
sured the accommodation m diopters by a near 
blur test (Duane’s method or my one-two line 
test) 111 all cases of refraction except those of 
young children and aphakic persons After three 
years of practice, I stated 

The amount of sphere added for near in an ordinary 
case of presbyopia depends upon three factors the 
working distance, the total accommodation, and the re- 
serve accommodation ^ 

In that study of normal reserve accommoda- 
tion,® I made some mistakes, wdiich were due to 
wiong “assumptions ” One such assumption was 
that the average working distance of all pres- 
byopic collections w^as 33 cm , instead of 40 cm , 
Avhich IS more neaily correct Again, the as- 
sumption of an “average addition of 3 00 D 
foi a patient of 60 years with normal vision” 
w^as not correct In that paper, the reseive for 
2 50 D accommodation or less varied from 1 21 
to 1 00 D instead of being exactly 1 00 D 

When, 111 September 1935, I began the indi- 
vidual tests of the first senes (200 cases), I w^as 
Ignorant of the relation of the average blur test 
to the “leads best” and the “near blur” accom- 
modation test In that series, I found that the 
“average neai and far blur” test was a piactical 
test for accommodation 

In the second series of tests (100 cases), be- 
gun in January 1940, I made the followung ob- 
servation 1 With the aid of the and — 1 00 
D spheres, the “average near and far blur” ac- 
commodation could be measured better at 40 cm, 
than without them at 66 and 28 cm This elimi- 
nated the confusion of the patient between sharp- 
ness of focus and magnification and minification 

3 Slataper, F J The Normal Reserve Accommo- 
dation in Presbyopia, Arch Ophth 55 370-376 fTulv^ 
1926 
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of the test object 2 The “blur amplitude” was 
2 00 D Having become aware of these two facts, 
I began the third series of tests ' 

About November 1941, I began the routine 
•of taking the average near and far blur readings 
V ith the + and — 1 00 D spheres m the fitting 
of glasses for presbyopia as a check on the “reads 
best” and the “indicated addition” determination 
based on the near blur (Duane’s or mv one-two 
line) test for the total accommodation In the 
individual cases of the third senes (300 cases) 
the measurements of average readability or aver- 
age blur accommodation were all taken with 
the + and — 1 00 D spheres to prevent the 
■confusion of the test objects by their being 
magnified or minified 

THEORETIC CONSIDERATIONS 

The piesbyopic eye corrected for distance and 
for near vision m getting a sharp retinal picture 
IS similar to a camera being focused for a close- 
up photogiaph and follows some of the same 
laws of optics 

DEFINITIONS 

The point on a Prince rule at which the patient 
■“reads best” corresponds to the best focus of the 
•camera 

In the eye, the “near blur” point on the rule 
repiesents the nearest area of the picture suf- 
ficiently m focus to be partly recognizable 
In the eye, the “far blur” point represents the 
part of the picture farthest from the anterior 
locus of the eye where print is partly recog- 
mzable The near and the far blur point are 
alwaj'^s measured m diopters from the eye 
In the eye, the area between the near and the 
"far blur point is called the blur amplitude 

In the camera, the area between these two 
points IS called the depth of focus 

The near blur point is obtained by bringing 
fine print or a line m tovard the eye until it 
blurs or by pushing print or two lines out away 
from the eye until it is partly readable 

The far blur point is obtained by pushing print 
-out until it blurs or by bringing it in from a dis- 
tance until it is partly readable 

The near and far blur points are practically 
the same, respectively, as the near and far 
“partly readable” points The slight difference 
■of measurements by these methods is that of the 
reaction times of the patient and of the ophthal- 
mologist This IS always made less v ith practice 

DEDUCTIONS 

1 Algebraic Demonsti ation of Blur Ampli- 
tude — In the corrected presbyopic ej'e, as in a 


camera, the sum of the near and far blur points 
divided by 2 is always equal to the “reads best” 
point or “best focus” when measured m diopters 
from the anterior focus of the eye, as demon- 
strated by the following formula 

A well known formula ^ for measuring depth 
of focus as distance m photography is as follows 


F B distance X N B distance 
F B distance -j- N B distance 


X 2 best focus, or Y 


To convert distance m meters into diopters, 
divide unity by the distance Substituting diop- 
ters for distance m this formula 


1 1 

X X 2 

F B N B 

1 1 

] 

F B N B 
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Inverting the terms of the divisor and multi- 
plying 

2 N B X F B 

X = 

FBXNB FB-fNB 

2 1 

F B -f- N B Y 

2 2 

F B -f N B ~ 2Y 

In equal fractions, if the numerators are equal, 
the denominators are equal 

Therefore FB+NB=2Y 
F B -f- N B 

or = Y 

2 

expiessed as diopters 

Therefore, the average blur point equals the 
best focus m terms of diopters Hence, as in 
photography, the average of the near and the far 
blur point, when expressed as diopters, is equal 
to the best focus That is, the “reads best” point 
is equal to the “average near and far blur” point 
m a presbyopic correction for near rusion 
2 Normal Reserve Accommodahon — In my 
three series of cases, I proved that the normal 
reserve accommodation of presbyopia is exactly 
1 00 D This means that the near blur accommo- 
dation IS 1 00 D less than the “reads best” 
accommodation, since 

F B -}- N B 

= Y 

2 

as pi oved, or NB-pFB=2Y 

4 Stubbs, S G B ' The Modern Encyclopedia of 
Photograph 3 , Boston, American Photographic Publish- 
ing Company, 1940, vol 1, p 523 
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Since the near blui accommodation is the iioi- 
inal reserve accommodation and always is equal 
to 1 00 D , by substituting Y — 1 for N B 

F B + Y — l = 2y 
F B = Y + 1 

Now, since F B = Y -f- 1 N ^ ~ ^ 
the difference in the value for N B and that 
for F B is 2 00 D 

Hence, the far blur accommodation is equal to 
the “reads best” accommodation plus 1 00 D 
Therefore, the depth of focus, or blui amplitude, 
111 presbyopia is 2 00 D , and the near blur is 
ahvays equal to the far blur 

3 Physiologic Demonstration of Blui Ampli- 
tude — ^This principle that “the average blur” 
accommodation is ahva 3 ’’s equal to the “reads 
best” accommodation can be demonstrated with 
a patient under a cycloplegic after the examinei 
has finished his refraction at 5 meters Add 
+ 2 50 D spheres to his correction for distance 
He wnll read with this best at 36 cm (2 75 D ) 
His far blur accommodation will be 2 75 D , with 
+ 1 00 D added to his correction, and his near 
blur accommodation, 2 75 D , ivith — 1 00 D 
spheres added m place of the -f- 1 00 D spheres 
Subtracting and adding 1 00 D gives his fai 
blur point at 1 75 D and his near blur point at 
3 75 D , that is, 1 75 D plus 3 75 D divided by 2 
equals 2 75 D He reads with a -}- 2 50 D addi- 
tion best at 36 cm (2 75 D ) because his distance 
refraction was determined at 5 meters (0 20 D ) 
instead of at infinit}’- 

In two series of patients, 10 presbyopes and 10 
nonpresbyopes given refraction under homat- 
ropine cyclopegia, this observation of a differ- 
ence of 2 00 D w^as confirmed for each of the 20 
patients Patients under atropine cyclopegia 
were given similar tests, with the same results 
This blur amplitude (near blur minus fai blur 
reading) is always 2 00 D , as proved physio- 
^ logically in the preceding paragraph and by the 
law’^s of optics shown in section 2 
4 Analysis of Blui Amplitude — This 2 00 D 
of blur amplitude consists of two parts (1) the 
true depth of focus, 0 58 D , and (2) the non- 
paral}rzable accommodation of 1 42 D Ogle ^ has 
^hown that the human e}e has an average depth 
of focus of 0 5 to 0 66 -f- D (aveiage 0 58 D ) 
The mean of all in table 2 w'as 0 566 ” ^ 

What is responsible foi this 1 42 D powei of 
accommodation found during cycloplegia and in 
the presbyope w^earing a correction foi neai 
A Vision ? It m ust be due to changes m the posi- 

5 Ogle, K N Measurements on the Depth of 
ecus of the Human Eje, with Various Test Objects, 
'I'hesis, Dartmouth College, Hano^er, N H, 


tion 01 shape of the lens, because in cases of 
aphakia I find that the blur amplitude \aries 
from 0 5 to 0 66 -f- D , in agreement with Hr 
Ogle, and not 2 00 D It cannot be due to the 
intraoculai ciliary muscles, which are not para- 
lyzed by a c} cloplegic, because in any presbyope 
exactly the same blur amplitude of 2 00 D 
occurs without cycloplegia as with complete 
cycloplegia Could it be due to the extraocular 
muscles pressing on the vitreous, causing lenti- 
conus, 01 to a displacement of the lens along the 
axis of the ej e about 0 568 mm backsvard for 
the fai blur accommodation and 0 568 mm for- 
w'ard foi the near blm accommodation^ Ac- 
cording to the lenticonus-vitreous pressure theory 
a negatne pressure would be required for the 
far blur accommodation This is impossible on 
account of the collapsible walls of the sclera 
The displacement theory appears the more plausi- 
ble, that IS, the shifting of the lens backward or 
forw'ard, as m the fishes, of about 0 568 mm in 
each direction accounts for 1 42 D of accommo- 
dation 

The mechanism of accommodation consists of 
two types (a) Change in the shape of the lens 
This IS abolished by a cyclopegic and ceases w ith 
advanced presb}opia (b) Shifting of the lens 
forward oi backwaid This causes most of the 
1 00 D change foi near or far vision, w Inch is 
not affected by c} cloplegia or presbyopia and must 
be used as the normal reserve in the fitting of 
presb 3 opia corrections for near vision Reading 
at the near blur point for long peiiods quickly 
becomes tiiesome Reading at the far blur point 
causes the eyes to have the sensation of “di aw- 
ing” and ma 3 liecome painful 

5 Changes in the Visual Angle — Man 3 pa- 
tients confuse sharpness of focus with magnifi- 
cation The height or tangent of the tall letteis 
of Thonngton’s 0 50 D type on a reading test 
caid IS about 2 mm , oi 17 minutes of angle at 40 
cm When view ed for comparison, a letter of the 
same height shows an experimental visual angle 
of 10 minutes at 66 6 cm and of 24 minutes at 
28 5 cm These are the distances of the pres- 
b 3 mpe’s fai and near blur accommodation wdien 
fitted w ith a glass toi near wmrk at 40 cm 

In measurement of the blur accommodation at 
the fai point 66 66 cm , and at the near point, 
28 57 cm the same letteis occupy 2 4 times as 
large a visual angle at the near blui as at the 
far blur point This type of magnification, a 
larger retinal picture, makes the test object ap- 
pear moie leadable while the actual focus ma 3 
not be so good If the near and the far blur ac- 
commodation are tested each at 40 cm this con- 
fusion of magnification, minification and sharp- 



394 


ARCHIVES OF OPHTHALMOLOGY 


ness of focus can be eliminated Since the blui 
amplitude was exactly 2 00 D , an addition of 
+ 1 00 D for the far blur and a — 1 00 D for 
the near blur accommodation would be ideal 
Hence, to test these blur or readability accommo- 
dations at 40 cm , add to the selected presbyopic 
correction — 1 00 D spheres for the near and 
-}- 1 00 D spheres for the fai point I used a 
pair of -)- and a pan of — 1 00 spheres on 
a handle for this puipose (figure, C) The in- 
creased accuracy m these tests for near and far 
blur accommodation m my third series of cases 
was ample proof of the usefulness of the method 

6 Accommodation Foimulas — Since the nor- 
mal reserve accommodation m correcting pres- 
byopia IS 1 00 D , 3 50 D less the total accommo- 
dation IS the standard addition for reading at 
40 cm 

My formulas for total accommodation thresh- 
old tests are as follows 

1 The near hlur test (my one-two line test or 
Duane’s test) The near blur accommodation 
less the addition equals the total accommodation 

2 The "reads best” test The "reads best” 
accommodation less the addition 1 00 D 
equals the total accommodation 

3 The -|- and — 1 00 D spheres test (average 
readability or blur test) The average readability 
or blur accommodation less the addition plus 1 00 
D equals the total accommodation 

4 Far blur or far readability test The far 
blur or the far readability accommodation less 
the addition plus 2 00 D equals the total accom- 
modation 

Duane’s test is the one most often described 
by writers on accommodation The "reads best” 
principle is most often used in prescribing lenses 
for near vision, but it is not recognized as an 
actual test of total accommodation However, 
in presbyopia, it is the second most accurate 
single method of measuring total accommodation 
The average blur test with the -}- and — 1 00 D 
spheres is the most accurate accommodation test 
because it depends on two separate thresholds 
of sensation, which are easily compared at the 
same distance This observation was confirmed 
by results in my third series of cases The far 
blur test is the least accurate single test because 
it IS more difficult for the patient to comprehend 
and cooperate 

In my hands, the near blur method is always 
used as a monocular test, the "reads best” and 
the -f- and — 1 00 D spheres (average readability 
or blur) method are always binocular tests m 
the determination of a presbyotic correction I 
always make the three tests in the order indicated 


NORMAL RESERVE ACCOMMODATION 

The average total accommodation in each case 
was determined by taking a third of the sum of 
total accommodation obtained by the three meth- 
ods (1) my one-two line procedure, (2) the 
“reads best” method and (3) the -j- and — 1 00 
D spheres average blur test 

Average total accommodation = 

1-2 line acc -|- “reads best” acc + avg blur acc 
3 ' 

The reserve accommodation m each of the 600 
cases was figured from the average accommo- 
dation This average accommodation was figured 
by two methods in the first series, of 200 cases, 
and by three methods in the second series, of 100 
cases, and in the third series, of 300 cases The 
reserve was figured according to the following 
formula Average accommodation plus the addi- 
tion minus 2 50 D , the standard distance accom- 
modation, equals the normal reserve accommo- 
dation 

Average accommodation -j- addition — 2 50 D 
= normal reserve accommodation 

STATISTICS ON NORMAL RESERVE 
ACCOMMODATION (Tables 1 and 2) 

In table 1, the normal reserve accommodation 
for the additions of 1 00 to 2 50 D , inclusive, are 
shown as averages in 600 cases As ^my work 
became more accurate in the succeeding series, 
the normal reserve accommodation approached 
closer to 1 00 D The mean deviation, the stan- 
dard deviation and the probable error consistently 
became less This is shown in table 2 Thus, in 
the last senes one could say that the normal re- 
serve accommodation is exactly 1 00 D 
In a similar manner, I made a small series of 
tests with additions from 2 75 to 3 50 D and 
found the normal reserve accommodation to be 
exactly 1 00 D 

RELATIVE ACCURACY OF THE THREE 
ACCOMMODATION TESTS (Tables 3 and 4) 

In the third series, of 300 cases, the one-two 
line accommodation test was found to be the most 
frequently wrong It showed an error of 16 33 
per cent The “reads best” accommodation test 
was wrong in 2 33 -j- per cent of the cases The 
-}- and — 1 00 D spheres readability accommo- 
dation test was the most accurate, as it showed 
an error of 0 33 per cent 
The fact that the tests are always made in the 
order indicated tends to make the last test 
the most accurate However, this factor will not 
account for the great difference in their accuracy 
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A glance at table 4, presenting a summary of 
the average values for the three accommodation 
tests, will show the relative accuiacy m this 
series For the “reads best” and the + and 
— 100 D spheies average blur accommodation 
* test the mean deviation, the standard deviation 
and the probable erroi are much less m the third 
series than in the first and second series The 
more I iiorked with accommodation, the less le- 
hable I found the neai blui test (my one-two 
line test and Duane’s test) 

Table l—StaiisUcs on Noimal Reset vc Accommodahon 


Addition, 

D 

Normal 

Resene 

Accom 

modation 

Mean 
De% iatlon 

Standard 

Deviation 

R E 

1 00 

First 

0 9S 

Series (2C0 
0 05 

C(i®es) 

0 62 

0 351 

1 25 

1 02 

0 07 

0 75 

0 500 

1 50 

0 98 

004 

0 40 

0 310 

1 75 

009 

OOo 

OGl 

0 411 

200 

0 99 

OOo 

0 05 

0 438 

2 25 

100 

004 

0 57 

0 384 

2 50 

1 02 

0 04 

0 40 

0 310 

Total 

G98 

0 34 

402 

2 710 

Average 

0 997 

0 048 

0 674 

0 387 

100 

Second Senes (ICO Case®) 

0 992 0 035 0 051 

0 034 

125 

0 981 

0 052 

0 080 

0054 

1 50 

1008 

0 031 

0 075 

0 030 

1 75 

0 905 

0 042 

0 040 

0 031 

200 

1002 

0 023 

0 042 

0028 

2 25 

0 991 

0 025 

0 044 

0 030 

2 50 

1025 

0 032 

0 035 

0 024 

Total 

0 907 

0 240 

0 373 

0 231 

Werage 

0 995 

0 034 

0 053 

0 033 

100 

Third Series (300 Cases) 

1 000 0 008 0 023 

0 0157 

125 

1002 

0 007 

0 010 

0 0110 

160 

1 002 

0 003 

0 007 

0 0052 

175 

0 994 

0009 

0 015 

0 0102 

200 

1001 

0002 

0 000 

0 0043 

225 

1002 

0 021 

0 002 

0 0013 

250 

1010 

0 009 

0 024 

0 0108 

Total 

7 011 

0 059 

0 093 

0 0045 

Average 

1 001 

0 008 

0 013 

0 0092 


4 Table 2 — Summary of Data 

m Table 

1 

Average 




Reserve 




Aecom 

Mean 

Standard 

Probable 

Series mpdation 

Deviation 

Deviation 

Error 

First 0 997 

0 048 

0 574 

0 387 

Second 0 995 

0 034 

0 053 

0 033 

Third 1 001 

0 008 

0 013 

0 0C92 


I BEST FIXED DISTANCE 

After the patient’s total accommodation is de- 
cided on, the next step is to determine his proper 
iv reading distance 

The best fixed distance for near work depends 
cn the following factors 

Visual Acmty — The best reading distance is 
^ ^lost easily determined by the visual acuity, as 


shown by table 5 This table is based on visual 
efficiency, as shown by Snell “ and Snell and 
Steiling^ and used by Lebensohn® m his “near 
vision test charts ” It is assumed that 40 cm is 
the average normal reading distance for 20/20 
vision Hence, the best reading distance for any 
1 isual acuity is obtained by multiplying the visual 
efficiency of that acuity by 40 cm 

With a visual acuity of 20/200 or 20/100, read- 
ing IS impossible except for short periods of time 
A -f- 13 00 D lens held in the hand is a more 
practical glass for near vision than when it is 
placed m a spectacle A -f- 4 00 D addition is 
about as strong an addition in a bifocal as can 
be used This often forms a very useful glass for 
a patient with vision of 20/70 A patient with 
20/40 vision should never be fitted for any dis- 
tance beyond 33 cm from his eye I know several 
presbyopic bookkeepers with this vision who are 
very efficient in their work 

If the patient has unequal vision, the average 
“diopters required” distance of each eye should 
be used, provided that the difference is 1 00 D 
or less (table 5) If the difference is more than 
1 00 D , then the patient should be fitted as for 
“monocular vision” in the better eye The fol- 
lowing examples may be given 

Vision of 20/60 in the right eye requiring 
3 50 D and vision of 20/20 in the left eye requir- 
ing 2 50 D gives a difference of 1 00 D The 
sum of 2 50 D and 3 50 D divided by 2 equals 
3 00 D , the average diopters of correction re- 
quired The patient should be fitted for 33 cm. 

Again, vision of 20/70 in the right eye requir- 
ing 4 00 D and vision of 20/16 in the left* eye 
requiring 2 25 D gives a difference of 1 75 D 
The patient should be fitted as for monocular 
vision Now, 2 25 D plus 0 25 D equals 2 50 D , 
at a distance of 40 cm Bifocals of the same 
strength as the glass for the better eye are 
optional 

The patient should not be given unequal addi- 
tions for unequal vision, because each eye re- 
quires the same amount of normal reserve ac- 
commodation Unequal additions should be given 
only for unequal total accommodation, which is 
rare 


6 Snell, A C Visual Efficiency of Various De- 
grees of Subnormal Visual Acuity, T A M A 85- 
1367-1373 (Oct 31) 1925 

7 Snell, A C , and Sterling, S Percentage Evalu- 
ation of Macular Vision, Arch Ophth 54 443-461 
(Sept ) 1925 

8 Lebensohn, J E Scientific and Practical Con- 
siderations Involved in the Near-Vision Test with 
Presentation of a Practical and Informative Near- Vision 
Chart, Am J Ophth 19 110-117 (Feb) 1936 
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Musciilai Balance — With poor convergence, 
the patient should be fitted for as far a point as 
IS consistent with reading efficiency A patient 
with an excessive convergence should be fitted 
fioin 0 25 to 0 50 D closer than a patient with 
normal muscle balance If he has no fusion at the 
near point, he should be fitted for monocular 
vision Bifocals of unequal additions may be 


should be fitted for 57 or 60 cm Both these 
occupations require extra high, large bifocals 
The linotype operatoi needs the bifocals of the 
same shape 

In many occupations the bifocal segment must 
be very low and very small, as in the case of a 
railroad conductor, truck driver, head janitor or 
rifleman 


Table 3 — Snmviaiy of Data on the Tliiec Accommodation Tests 


“1 2 Line” Accommodation ‘Reads Best” Accommodation Average Blur Accommodation 

* A — A 



Average 

Total 


Stand 


Total 


Stand 


Total 


Stand 



Accom 

Accom 

Mean 

ard 


Accom 

Mean 

ard 


Accom 

Mean 

ard 


Addition, 

moda 

moda 

Devia 

Devia 


moda 

Devia 

Devia 


moda 

Devia 

Devia 


D 

tion 

tion 

tion 

tion 

P E 

tion 

tion 

tion 

P E 

tion 

tion 

tion 

P E 







First Series (200 Cases) 






1 00 

2 48 

2 49 

0 07 

012 

0 081 

2 51 

008 

0 097 

0065 

2 45 

0 08 

on 

0 074 

125 

2 27 

2 30 

0 17 

018 

0 121 

2 28 

008 

0 098 

0 066 

2 24 

010 

013 

0088 

150 

1 98 

1 98 

0 05 

0 071 

0 048 

200 

006 

0 098 

0 067 

196 

008 

0 093 

0 067 

1 75 

174 

174 

0 07 

0 087 

0 0o9 

176 

0 05 

0 065 

0 044 

174 

008 

010 

0 067 

200 

1 49 

149 

OOo 

0 069 

0 046 

162 

006 

0 084 

0 057 

149 

007 

0 087 

0 0o9 

2 25 

1 25 

123 

006 

0 084 

0 057 

1 29 

0 072 

009 

0 061 

121 

0 01 

012 

0 031 

2 50 

102 

1 00 

0 039 

0 046 

0 031 

103 

0 053 

0083 

0 056 

102 

0 089 

on 

0 074 

Total 



0 509 

0 657 

0 443 


0 455 

0 615 

0 416 


0509 

0 755 

0 510 

Average 



0 072 

0 09o 

0 063 


0 065 

0 088 

0 059 


0 072 

0107 

0 072 







Second Series (100 Cases) 





100 

2 49 

2 48 

0 0a 

009 

0 061 

250 

0 03 

0 052 

0 035 

250 

002 

0 042 

0 02» 

1 25 

2 23 

2 25 

0 06 

on 

0 074 

2 24 

0 02 

0 044 

0 030 

220 

0 05 

010 

0 067 

160 

2 01 

200 

0 05 

0 084 

0 057 

200 

0 03 

0 046 

0 031 

200 

003 

0 046 

0 031 

176 

171 

162 

Oil 

017 

0115 

177 

005 

0 077 

0 052 

175 

007 

0 098 

0 066 

200 

1 50 

161 

0 04 

0 082 

0 055 

150 

002 

0 041 

0 028 

160 

002 

0038 

0 026 

2 25 

1 24 

1 19 

006 

0 12 

0 081 

126 

004 

0 086 

0 058 

128 

004 

0 096 

006o 

250 

102 

1 02 

0 03 

0 058 

0 031 

1 06 

006 

010 

0 067 

0 90 

009 

019 

0128 

Total 



0 400 

0 714 

0 482 


0 250 

0 446 

0 301 


0 320 

0 610 

0 411 

At erage 



0 0o7 

0102 

0 009 


0 035 

0 063 

0 048 


0 045 

0 087 

0 0a9 







Third Series (300 Cases) 





1 00 

2 500 

2 500 

0 013 

0 012 

0 0283 

2 503 

0013 

0 040 

0 0270 

2 496 

0009 

0 033 

0 0222 

125 

2 250 

2 338 

0 091 

0143 

0 0964 

2 261 

0021 

0 051 

0 0344 

2 240 

0 010 

0 024 

0 0162 

1,50 

2 002 

1940 

0 081 

0187 

01261 

2 005 

0 003 

0 018 

0 0121 

2 000 

0 001 

0 008 

0 00o4 

175 

1744 

1710 

0 091 

0177 

0 1193 

1738 

0008 

0028 

0 0191 

1746 

0005 

0 014 

0 009a 

-2 00 

1 501 

1 473 

0115 

0 268 

01809 

1504 

0003 

0 014 

0 0095 

1500 

OOOl 

0 006 

0 004^ 

2 25 

1 252 

1 246 

0 049 

0 118 

0 0795 

1 258 

0006 

0 030 

0 0202 

1250 

0003 

0 014 

0C094 

"2 50 

1011 

1 010 

0 018 

0 050 

0 0337 

1 024 

0 016 

0 045 

0 0303 

1006 

0 009 

0 024 

0 0162 

Total 



0 458 

0 985 

0 6042 


0 070 

0 226 

01526 


0 033 

0123 

0 0S31 

Average 



0 065 

0147 

0 0949 


0 010 

0 032 

0 0218 


0 005 

0 017 

0 0119 


Table 4 — Snmmaiy of the Aveiages of the Three Accommodation Tests (Table 3) 


Senes 


First 

Second 

Third 


“1 2 Line” Accommodation 


Mean 

Standard 


Devia 

Devin 


tion 

tion 

P E 

0 072 

0 093 

0 063 

0 0o7 

0163 

0 069 

0 085 

0147 

0 0949 


“Beads Best” Accommodation 

A 


Mean 

Standard 


Detin 

De\ia 


tion 

tion 

P E 

0065 

0 088 

0 059 

0 035 

0 063 

0 043 

0 010 

0 032 

0 6218 


Ai ernge Blur Accommodation 


Mean 

Standard 


Detia 

Devia 


tion 

tion 

P E 

0 072 

0107 

0 072 

0 015 

0 087 

0 059 

0 005 

0 017 

0 0119 




found convenient in some cases of external and 
internal strabismus with fair vision in each eye 
Nairn e of Occupation — Many occupations le- 
quire a special glass for the office, to be used only 
at w ork The patient has an extra pair of general 
utility glasses w^hich he uses most of the time 
As examples The stenographer wnth 20/16 
Msion using a Lme-a-time copy holder most of 
the day should be fitted for 50 cm The pianist 


Table 5 — Optimum Ptesbyopic Reading Distances 
Based on Visual Acuity 


Aciiitj 


Diopters 

Distance, 

Visual 

_■ A 


Eequired 

Cm 

Eflicienc' , '"c 

5/61 

20/200 

12 50 

80 

20 

5/30 

20/100 

5 00 

19 6 

43 9 

5/21 

20/70 

4 00 

25 6 

038 

o/13 

20/60 

350 

28 0 

699 

5/12 

20/50 

3 25 

30 6 

76 5 

5/10 

20/40 

3 00 

33 4 

83 6 

5/7 5 

20/30 

2 75 

36 6 

91 4 

5/6 

20/25 

2 62 

38 2 

95 6 

'ifo 

20/20 

2 50 

40 0 

100 

5/4 

20/16 

2 25 

44 0 

110 
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Length of Aims — The person with long aims 
ma} be fitted differently fiom the person with 
ACiy short arms 

Monoculai Vision — A peison ^\lth monoculai 
A ision should have an addition of + 0 25 D 
more than the rule 

Duane ” has shovn that in cases of piesbyopia 
the binocular accommodation on an average is 
0 25 D greater than the monoculai accommoda- 
tion He suggested “We must reckon vith this 
fact in giving him a leading glass, which must, 
as a rule, be at least 0 50 D stiongei than if he 
V ere tv o-eyed ” 

Old Reading Habits — IMaii}’- myopes with 
high astigmatism haA e acquired the hahit of 
reading 30 to 36 cm from their eye hy taking off 
their glasses These patients ma}^ be fitted with 
their bifocals to read at this distance to keep 
them happy The same principle applies to a 
patient who has long worn an overcorrection foi 
near work 

Many presbyopes ha^e nevei woin a conection 
for near work until they need a very strong 
addition These patients are moie comfortable if 
they are fitted for 44 cm lather than 40 cm 

9 Duane, A Monocular and Binocular Accommo- 
dation, Tr Am Ophth Soc 20 132-157, 1922 


CONCLUSIONS 

1 The collect estimation of the patient’s total 
accommodation is the most important factoi m 
the collection of presbyopia with a glass foi 
near work 

2 It is necessaiy to use three types of tests to 
measure accurately the total accommodation in 
many patients 

(a) The near him lest — aftei Duane 

(Z?) The “reads best” test — the most common 
method 

(c) The + and — 1 00 D spheres average 
readability test 

One must continue with these three tests 
in the Older indicated until the leadings are all 
made at the same point on the Prince rule This 
procedure seldom fails 

(d) The -f- and — 0 50 D spheres cooperation 
test will show the cause in case of failure 

3 The normal leserve accommodation for all 
near work is exactly 1 00 D 

4 The available accommodation for near work 
IS the total accommodation less 1 00 D 

5 The best fixed distance for close work de- 
pends on the following factors {a) visual acuity, 
{b) nature of occupation, (c) muscle balance, 
{d) length of arms, {e) monocular or binocular 
vision and (/) long-established reading habits 

1110-1111 Medical Arts Budding 



REMOVAL OF THE DISLOCATED LENS UNDER A 
CONJUNCTIVAL POCKET FLAP 


ROBERT STEELE IRVINE, M D 

SAN FRANCISCO 


Utilizing ideas fioiii several operators and 
adding some of my own, I haA^e developed and 
used m 10 cases a technic emphasizing the follow- 
ing features 

1 A vertical incision of the conjunctiva, about 
13 mm long, beginning 5 mm from the limbus, 
at 9 o’clock m the left eye and at 3 o’clock in the 
right eye 

2 Wide separation of the conjunctiva over the 
upper half of the globe 

3 Opening of the anterior chamber, with a 
keratome incision, undei the everted edge of 
the flap 




Steps in the formation of a conjunctival pocket flap 
for removal of the dislocated lens 


4 Completion of the section, with scissors, 
under the flap 

5 Extraction of the lens with the loop, de- 
pressing the sclera under the flap 

6 A Avater-tight closure of the incision 

Control of the eye is obtained with the usual 

akinesis, retrobulbar injection and superior rec- 
tus traction suture The iris is widely dilated 
Avitli a short-acting mydriatic No iridectomy is 
done Contraction is maintained for several days 
with physostigraine 

A groove is made under the everted Imver edge 
of the flap AAith a Bard-Parker no 15 blade at 
the 2 o’clock position in the left eye and the 10 
o’clock position in the right eye, and a doublef- 
armed silk suture blade secured to an eyeless 
needle is placed through the cornea at half its 


depth, the needles pointing in opposite directions 
The loop IS draivn out, with the thieads held 
apart, and the keratome enters the bottom of the 
groove, between the tivo bites These nfeedles 
aie afterward pulled through the overlying flap, 
and the suture is tied outside 

Four single-armed silk sutuies are placed 
through the lateral hp ot the conjunctival incision, 
including a small bite of the episclera, and are 
turned aside, prior to making the section Aftei 
extinction of the lens, these sutures are passed 
through the other edge of the flap and tied, com- 
pleting the closure 

I have found the most difficult detail to be the 
placing of the suture through half the layers of 
the cornea and the correct placing of the kera- 
tome incision I believe, hoAveA’-er, that this step 
is of the utmost importance 

I have had the following complications 

1 Once the suture a\ as caught and divided hi 
the point of the keratome The suture Avas re- 
applied, after the section, Avithout difficulty 

2 Once the iiis was draAvn up, resulting in 
elevation of the pupil This Avas relieved bj 
iridotomy beloAA 

There have been up to this time no retinal 
separations 

I have been surprised at the small loss of 
vitreous My onlj explanation is that the posi- 
tions of the conjunctiA'^al and corneal incisions 
do not coincide I considei this flap considerabh 
safer than the conjunctival bridge, and I pre- 
sent the method as a fairly safe procedure foi ' 
the operator of average skill, Avith the expecta- 
tion that the ingenious ones aviII improve on it 

Befoie submitting this article, I searched the 
literature for a description of a similar method, 
and the nearest I could find was one by Czer- 
mak ^ of a similar flap made below the equator 
and one by Tood (1915) of an undermining 
flap, formed Avith a knife incision Neither ot 
these procedures, in my opinion, has all the 
advantages of the method I have described 

490 Post Street 

1 Cited by Graefe, A , and Saemisch, T Handbuch 
der gesamten Augenheilkunde, Leipzig, Wilhelm Engel- 
mann, 1907, vol 2 



FOSTER KENNEDY SYNDROME WITH POST-TRAUMATIC 
ARACHNOIDITIS OF OPTIC CHIASM AND BASE 
OF FRONTAL LOBES 

H E YASKIN, A'l D , and BERNARD J ALPERS, M D 

PHILADl LPHIA 


The syndrome of aliophy of the optic nerve 
of one eye and papilledema m the othei eye has 
come to be regarded as e\ idence of a tumoi lying 
at the base of the frontal lobe This relation was 
hist pointed out by Paton ^ (1909) and was 
further elaborated on by Foster Kennedy” 
(1911) Recent studies have indicated that the 
syndrome may be found at times m association 
with arteriosclerosis of the internal carotid 
arteries, which compress the optic nei ves and 
chiasm ^ Recognition of this observation has 
tended to indicate that the Foster Kennedy syn- 
drome is found at times in conjunction with dis- 
oiders other than tumor and has led to elabora- 
tion of the conditions under which the syndrome 
may occur Experience with a recent case indi- 
cates that It may develop also as a i esult of arach- 
noiditis in the region of the optic nei ves and optic 
chiasm 

REPORT OF A CASE 

History — S S , a man aged 42, was admitted to the 
neurologic service of the Jefferson Medical College 
Hospital on Oct 24, 1944 with the complaints of 
blurred vision and occipital headache Two weeks be- 
fore admission he had been stiuck on the back of the 
head and rendered unconscious He was taken to the 
accident ward of another hospital and discharged after 
observation, but he continued to complain of occipital 
headache and appeared mentally dull after the accident 
He exhibited progressive mental torpidity and continued 
to complain of headache For this reason he was 
admitted to the hospital for study 

Examination — Physical examination revealed good 
development The patient showed a recent memorj’- 
defect, in which retention and recall w^ere impaired 
Olfaction was preserved The pupils were equal in 
size and shape, and both reacted well to light and in 
accommodation Examination of the fundi revealed 


From the Department of Neurology, Jefferson Medi- 
cal College of Philadelphia 

1 Paton, L A Clinical Study of Optic Neuritis 
in Its Relationship to Intracranial Tumors, Brain 32 
68, 1909 

2 Kennedy, F Retrobulbar Neuritis as an Exact 
\ ^*^£"ostic Sign of Certain Tumors and Abscesses in 
\ the Frontal Lobes, Am J M Sc 141 355, 1911 

3 Yaskin, H E , and Schlezinger, N S Foster 
vennedy Syndrome Associated with Non-Neoplastic 
^yff'^ranial Conditions, Arch Ophth 28 704 (Oct) 


pallor of the left optic disk with blurring of the nasal 
edge and 3‘D of edema of the right optic disk Theie 
were weakness of the right side of the face of central 
type, slight w'eakness of the right hand grip and pro- 
nounced unsteadiness in gait The remainder of the 
neurologic examination revealed nothing significant 

Repeated examinations of the visual fields show^ed 
generalized constriction of the peripheral fields of vision, 
more advanced in the left eye There was a central 
scotoma on the left side The right blmdspot was 
enlarged Uncorrected visual acuity was 20/200 in the 
left eye and 20/30 in the right eye Roentgenograms 
of the skull revealed the presence of a linear fracture 
m the right occipital bone extending from the region 
of the internal occipital protuberance through the flooi 
of the right cerebellar fossa The sella turcica w'as 
normal, as were the optic foramens Lumbar puncture 
yielded clear, colorless spinal fluid under an initial 
pressure of 320 mm of water The total protein con- 
tent of the spinal fluid was 44 mg per hundred cubic 
centimeters The Wassermann and Kahn reactions of 
the blood and of the spinal fluid were negative The 
electroencephalographic tracings revealed no abnormal- 
ity in either the resting record or during hyperventila- 
tion 

Conise — On the basis of the neurologic and labora- 
tory observations, it was felt that the patient had a 
brain tumor Because of the Foster Kennedy syn- 
drome, a basofrontal lesion (meningioma of the an- 
terior fossa) seemed most probable The absence of 
olfactory disturbances and the incoordination of gait 
were disturbing, and a ventriculographic examination 
seemed indicated The ventriculograms showed that 
both lateral ventricles were tremendously dilated sym- 
metrically, with no midline shift and that no air was 
visible in the third ventricle The latter observation 
pointed to the possibility of a tumor in the anterioi 
portion of the third ventricle Combined encephalo- 
graphic and ventriculographic examination was at- 
tempted but was unsuccessful 

Visual acuitj became progressively decreased About 
three weeks after his entrance into the hospital the 
uncorrected visual acuity vyas 20/200 in the right eye, 
while the left eye was blind The Foster Kennedy 
syndrome persisted In view of the rapid visual loss 
and the ventriculographic evidence of a tumor of the 
third ventricle, exploration was made on November 26, 
one month after the patient’s entrance into the hospital 
and six weeks after the injury A transf rental crani- 
otomy on the left side was performed Over the entire 
dura covering the left frontal lobe was a thin hemor- 
rhagic membrane, evidently the result of a hemorrhage 
of less than six months’ duration As the frontal lobe 
on that side was examined, it was found firmly attached 
at Its anterior end to the dura by a band of adhesions 
roughly V/i inches (3 8 cm) m length and inch 
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(1 27 cm ) in width In fact, the dura appeared as 
though there had been an old underlj ing fracture at 
this point, which was approximately above the left 
orbital roof As the frontal lobe was lifted, more adhe- 
sions were found over the left optic nerve Around 
the optic nerve they were so dense that it was almost 
impossible to uncover the nerve As operative dissec- 
tion continued, adhesions were found to fill the entire 
cisterna chiasmatis The optic chiasm was tightly ad- 
herent to the brain and could not be entirely dissected 
free of it The dense matting of adhesions gave the 
gross appearance of a tumor lying just above the 
chiasm Investigation, however, revealed that no tumor 
was present So obscured were the structures by the 
dense adhesions that it w'as difficult to ascertain the 
normal anatomic markings in this area In order not 
to overlook a second lesion m the third ventricle, as 
indicated by the absence of air filling this region, this 
structure W'as next explored through the corpus cal- 
losum Through this incision the third lentricle could 
be seen to be wide open The aqueduct of S^lvlus 
could easily be visualized A small catheter w’as 
threaded through the aqueduct for a distance of 3 inches 
(8 5 cm ) wnthout meeting an obstruction, ruling out 
a lesion of this structure or of the fourth venncle 
Exploration established the presence of dense basilar 
arachnoiditis, which w'as secondar\ to the cranial 
trauma The trauma also explained the dense adhe- 
sions betw'een the frontal lobe and the dura and the 
organized subdural hemorrhagic membrane, which w’as 
less than 1 mm in thickness A portion of the dura 
and the associated membrane was remo^ed for study 
and proved microscopically to be an area of partially 
organized hematoma The patient reacted poorlv and 
died ten days after operation 

This patient had a typical Foster Kennedy 
sjndrome which was found to be the result of a 
dense arachnoiditis extending over the optic 
chiasm and optic nerves and the base of the 
frontal lobes No tumor was found at operation, 
and the dilatation of the ventricles must b'e at- 
tributed to interference with the circulation of 
the spinal fluid by the adherent arachnoid since 
exploration levealed a patent third ventricle, iter 
and fourth ventricle The arachnoiditis w'as un- 
questionable and of a degiee capable of produc- 
ing chiasmic S 3 Tnptoms 

COMMENT 

Experience ^ has established the localizing 
value of the Foster Kennedy syndrome in cases 
of tumor of the anterior fossa That it may be 
associated with conditions w^ell removed from the 
anterior fossa is not so clearly recognized It 
has been found in conjunction wuth a meningioma 
arising from the right side of the falx (Cus- 
todis ®) and, in another instance, with a tumor of 

4 Cushing, H Macewen Memorial Lecture on 
^Meningiomas Arising from the Olfactory^ Groove, Lan- 
cet 1 1329, 1927 Schmelzer, H Einseitige Stauungs- 
papille und Storung des Geruchsinnes, Klin Monatsbl 
f Augenh 91 479, 1933 

5 Custodis, E Meningeom der Falx und lokali- 
satorisch irrefuhrendes Foster Kennedi 'sches Syndrom, 
Khn lilonatsbl t Augenh 101 823, 1938 


the ceiebellum m .w^hich the ddated third ven- 
tricle W'as held responsible for the syndrome 
(Cusick ®) These exceptions are rare and seem 
to emphasize that m almost all instances a Foster 
Kennedy syndrome is found to be associated with 
a lesion of the anterior fossa m the legion of the 
optic chiasm To the localization of the tumor in 
the latter region there are also exceptions, since 
the sj'ndrome has been observed w'lth tumors of 
the sphenoid iidge in the parasellar region 
(Alpers and Groff In these instances how'- 
ever, the probability is that the tumors extended 
forward into the anterior fossa 

The cause of the Foster Kennedy syndrome 
IS in most instances a meningioma Among other 
causes w'hich have been listed are tumors and 
abscesses of the frontal lobes, gliomas of the I' 
intracranial portion of the optic nerve and 
aneurysm of the internal carotid artery (Marche- 
sani Kennedy® desciibed the syndrome in 
case of aneurysm of the right internal carotid 
arterj' It may be produced also by sclerosis 
of the internal carotid arteries 

Yaskm and Schlezmger ® reported 2 cases in 
which tlie sj'ndrome w'as produced by compres- 
sion of the optic nerves by sclerotic internal 
carotid arteries They indicated that the pres- 
ence of a binasal field defect m association with 
the Fostei Kennedy sjmdrome necessitated a 
consideration of sclerotic internal carotid or an- 
terior ceiebral arteries as the cause of the syn- 
drome Schloffer reported a case w'hich is 
comparable to the 2 cases mentioned His pa- 
tient had a Foster Kennedy syndrome w'lth some 
constriction of the nasal fields of vision A diag- 
nosis of neoplasm of the anterior fossa was made 
At operation a sclerotic right internal carotid 
artery w'as discovered compressing the i ight optic 
nerve Necropsj' later revealed pronounced 
atherosclerosis of the ^essels at the base of the 
biain, chiefly the carotid arteries The right 
internal carotid artery was so large that the com- / 
pressed optic nerve w'as translucent Changes 

6 Cusick, P L Foster Kennedy Syndrome Asso- 
ciated W'lth a Tumor of the Cerebellum, Proc Staff 
Meet, Mayo Chn 13 433, 1938 

7 Alpers, B J , and Groff, R A Parasellar 
Tumors, Arch Neurol & Psjchiat 31 713 (April) 
1934 

8 Marchesam, O Symptomatologie des Nervus 
opticus, in Bumke, O , and Foerster, O Handbuch 
der Neurologie, Berlin, Julius Springer, 1936, vol 4, 
p 58 

9 Kennedy, F A Further Note on the Diagnostic 
Value of Retrobulbar Neuritis in Expanding Lesions 
of the Frontal Lobes, J A M A 67 1361 (Nov 4) 
1916 

10 Schloffer, H Erw'agungen uber die operatne 
Entlastung des intrakraniellen Optikusabschnittes, Med 
Khn 1 421, 1934 
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on the left side wei e less pronounced Scliloffer 
concluded that atheroscleiosis of the internal 
carotid arteries must be included in the differ- 
ential diagnosis of the causation of the Foster 
Kennedy syndrome He expiessed the opinion 
that the presence of a nasal field defect should 
favor a diagnosis of artei losclei otic disease of the 
caiotid aiteries rathei than a neoplasm Glees 
reported 3 cases in which he believed that the 
syndrome was secondai}^ to compiession of the 
optic nerves by aitenosclerotic vessels He 
offered as an explanation of the pathogenesis 

11 Glees, M Deni Foster Kennedj ’schen Svnclrom- 
ahnhche Veranderungen der Sehnerven durch Arteno- 
sklerose, Kim Monatsbl f Augenh 100 865, 1938 


of the syndrome m these cases compression of the 
optic nerve on one side followed by local cir- 
culator) impairment m the optic nerve on the 
other 

SUMMARY 

The case lepoited indicates that aiachnoiditis 
of the optic chiasm and optic ner\es is capable 
of producing the syndrome of atrophy of the optic 
nen’^e of one e) e and papilledema m the othei eye 
(Fostei Kennedy syndrome) and m this respect 
serves to enlarge the field of possible causes in 
the production of this syndrome 

1832 Spruce Street 

111 North Forty-Ninth Street 



HYPERTENSIVE RETINOPATHY ASSOCIATED WITH ADRENAL 
MEDULLARY TUMOR (PHEOCHROMOCYTOMA) 

A NEW CLINICAL ENTITY 

FRANK H RODIN, M D 

SAN FRANCISCO 


A rcMCw of the available liteiature leveals that 
about 35 cases of pheochromocytoma have been 
reported to date Although definite ocular changes 
are associated with the presence of these chro- 
maffin cell tumors, they have received little atten- 
tion Many reports failed to mention the results 
of ophthalmic examination , some, however, 
described briefly the concomitant pathologic 
process observed in the eye To m)^ knowledge, 
the case of adrenal medullary tumoi to be re- 
1101 ted IS the fiist in which photographic records 
of the fundi were made after operation, illustrat- 
ing the gradual disappearance of letinal changes 
\A'hen the patient was seen three and one-half 
)eais after removal of the tumor, the retinas 
uere normal in appearance 

Chromaffin tumors (pheochi omocytoma. 
chromaffinoma, paraganglioma) arise from the 
chromaffin tissue of the embryonic sympathetic 
nervous system (Tassman and may be located 
111 any of the paraganglions The adrenal medulla 
IS composed of chromaffin cell tissue, and hyper- 
plasia of this structure probabl> represents the 
rarest form of adrenal tumor (Grollman-) 

The general syndrome produced is chaiacter- 
ized by "evidence of instability of the sympathetic 
ner\ ous system, hypertension or paroxysmal 
hypertension, glycosuria, periodic attacks of 
tachycardia, vasoconstriction and vasodilatation 
of peripheral vessels, headaches, nausea, vomit- 
ing, sensations of constriction m the epigastrium 
with dyspnea, and susceptibility to shock 
(Labbe, Tmel and Doumer These authors 
were first to observe the phenomenon of parox- 

From the Department of Ophthalmology, Mount 
Zion Hospital 

This study was made possible by a grant from the 
Columbia Foundation 

1 Tassman, I S The Eve Manifestations of Inter- 
nal Diseases, St Louis, C V Alosby Company, 1942, 
pp 55 and 451 

2 Grollman, A The Adrenals, Baltimore, Williams 
& Wilkins Company, 1936, pp 333-336 

3 Labbe, M , Tinel, J, and Doumer, E Crises 
solaries et hypertension paroxjstique en rapport avec 
une tumeur surrenale. Bull et mem Soc med d hop 
de Pans 46 982-990 (June 23) 1922 


ysmal hypei tension associated witli pheochi onio- 
cytoma They described the typical case as 
marked by periodic attacks occurring at intervals 
of a few hours or in response to a stimulus, such 
as massage of the tumoi mass During the epi- 
sodes, which usually last from fit'^e to fifteen 
minutes, apprehension, pallor, sweating, mydri- 
asis, hypertension and hyperglycemia are signal 
features Biskind, Meyei and Beadner,'* in an 
extensive review of 29 collected cases and 1 pei- 
sonal case, observed conclusive!)' that successful 
removal of the tumor provides relief of s)mp- 
toms m the majority of cases, particularly when 
suppoited by adequate pieoperative and post- 
opeiative caie 

The cells of the pheochromocytoma have been 
shov n to produce epinephrine ® or an epine- 
phrine-hke substance This was demonstrated 
for the first time in the circulating blood duiing 
a crisis by Hyman and Mencher® Accoidmg to 
Tassman,^ epinephrine secreted by the medulla 
IS a pressor substance and is known to cause 
vasoconstriction, elevate blood pressure and 
stimulate the sympathetic nervous system The 
medullary chromaffinoma, therefore, by releas- 
ing the accumulation of pressor substance into 
the blood stream, may give rise to attacks of 
paroxysmal hypertension characteristic of an 
epinephrine reaction The quantity of epineph- 
iine contained in these tumors has been mea- 
sured and provides convincing evidence of the 
correlation between the two phenomena 

In the eyes, this situation is often manifested 
by changes typical of general hypertension, as 
follows dilated pupils, pallor of the conjunc- 
tivas , papilledema , hyperemic disks with in- 
distinct margins, engorged veins, irregular in 
caliber, thinned, conspicuously tortuous arteries 

4 Biskmd, G R , Meyer, M A , and Beadner, S 
A Adrenal Medullary Tumor Phaeochromocytoma 
Cured by Surgical Intervention , Clinical Management, 
Analysis of All Reported Operated Cases, J Chn 
Endocrinol 1 113-123 (Feb) 1941 

5 Hyman, A , and Mencher, W H Pheochromo- 
cytoma of Adrenal Gland, J Urol 49 755-776 (June) 
1943 
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with increased light reflex in the fundus, and 
compression of the veins where they are crossed 
by the arteries Small, flame-shaped hemorrhages 
and star-shaped figures are not uncommon, and 
perivasculitis, fibrinous exudate and fine spots 
* of degeneration may appeal m the fundi On the 
basis of these changes, the ischemia resulting 
trom thinning of the retinal arteries has been sug- 
gested by Oppenheimer and Fishberg® as the 
cause of “retinitis albummunca ” Tassman ob- 
served occasional exophthalmos During the 
height of an attack, Hyman and Mencher found 
that the retinal arteries were somewhat narrower 
than normal and that they indented the veins 
slightly, w^'eie rathei regular rn calrber and 
showed a bright, iiregulai reflex A slight pro- 
V pulsive pulse was noted In 1 of their 4 cases 
the fundi were normal except for moderately 
thinned arteries 

REPORT OF A CASE 

Mrs A B , aged 31, a saleswoman, entered Mount 
Zion Hospital on Nov 11, 1939 She complained of 
attacks of nausea, vomiting and diaphoresis associated 
w'lth headaches of seven years’ duration These attacks 
had become severe four weeks prior to her admission 
Headaches consisted of dull, diffuse pains, which lasted 
for several days and recurred every three or four 
months These were accompanied with nausea, vomiting 
and diaphoresis The attacks lasted from five to fifteen 
minutes A diagnosis of migraine had been made two 
,f lears previously, and eigotamine tartrate had been 
administered, ivith lehef, for several months, improve- 
ment W'as followed by renewed episodes of increased 
seventy, which did not respond to this medication 
The patient noticed that wearing a tight girdle or 
stooping forward appeared to incite an attack She 
was seen by my associates and me two weeks after a 
particularly severe episode, at this time the diagnostic 
impression, based on the results of physical examina- 
tion (including ophthalmoscopic investigation) and 
laboratory tests, w^as that of adrenal medullary tumor 
Tw'o years previously a physician had observed a slight 
thickening of the retinal arteries 
The past history was irrelevant In the interval prioi 
to operation the only unusual observations made on 
physical examination were a systolic muimur, an 
accentuated aortic sound, slight thickening of the 
peripheral arteries, a tumoi mass in the region of 
the right kidney and changes in the optic fundi Typical 
attacks were produced by massaging the tumor in the 
right flank These consisted in a sensation of constrict- 
ing pressure m the lower part of the chest with a 
pounding headache , a temporary increase in the respira- 
tion rate and the pulse rate, followed by a fall to 60 or 
/O a minute, a rise in blood pressure to from 260 to 
290 systolic and from 150 to 180 diastolic, cold and 
perspiring hands and feet, and nausea and vomiting 
Paroxysms subsided within five minutes , the pulse 
rate rose to from 90 to 100 a minute, the blood pres- 
sure fell to from 100 to 130 systolic and from 80 to 95 

6 Oppenheimer, B S , and Fishberg, A M Asso- 
ciation of Hypertension wnth Suprarenal Tumors, Arch 
rirt Med 34 631-644 Nov) 1924 


diastolic The hands and feet became waim, and the 
patient felt exhausted Laboratory studies showed an 
essentially normal condition except for hyperglycemia, 
glycosuria and a dextrose tolerance curve of diabetic 
type There was slight tachycardia Roentgenograms of 
the skull and chest were normal Renal function was 
normal Retrograde pyelograms revealed depression of 
the upper calices of the right kidney as if by a tumor 
mass and angulation of the upper end of the right ureter 
Psychiatric examination showed fair stability 

Exammahon of the Eyes — Initial examination of the 
eyes was made on November 19, one month previous to 
operation The patient gave a history of having no 
trouble with hei eyes except during the attacks of 
nausea and vomiting associated with headaches At 
such times she experienced pain in the eyes, especially 
on looking upward Vision became impaired for near 
and distant objects She had the sensation of light 
coming from all directions, which annoyed her When 
the attacks subsided, vision returned to normal, although 
the eyes felt weak for a few hours afterward 

Vision W'as 20/20 in each eye External examination 
showed that the eyes w'ere noimal The pupils were 
equal in size and reacted promptly to light and in accom- 
modation 

Ophthahno people Exaimnation — Right Eye The 
media were clear The optic disk was normal in appear- 
ance and vertically oval, w'lth well defined margin 
The retinal aiteiies w'ere tortuous and narrow, the 
1 elation of the diameter of the arteries to that of the 
veins was 1 2 The light streak was well marked, 
giving the arteiies the appearance of being definitely 
pale, with narrow, red borders The retinal veins were 
engorged and show'ed slight tortuosity The arteries 
and veins w'ere solid looking There was definite com- 
pression of the veins where they were crossed by the 
arteries Many small hemorrhages were seen through- 
out the retina These did not appear to be of recent 
origin, some seemed to be in the process of absorption^ 
most were flame shaped There were numerous white 
patches around the macular region, principally of the 
soft, fluffy, cotton wool type These appeared in the 
form of narrow, elongated patches, between which 
normal, oiange-colored retinal tissue was present In 
addition, there were small, round, isolated patches The 
picture was suggestive of a beginning star-shaped 
figure aiound the macula There was also a large, 
opaque, white spot, 1 5 disk diameters from the margin 
of the disk in the direction of 10 o’clock There was 
likewise an area of exudate partially covering the infe- 
rior temporal artery about 1 5 disk diameters from the 
margin of the disk, extending to the upper, margin of 
the inferior temporal vein 

Left Eye The media were clear The ppper and 
nasal portions of the margin of the disk were' definitely 
blurred The disk was normal m color The retinal 
arteries showed the same changes as those seen in the 
right eye, except that tortuosity was more pronounced 
and the arterioles were narrower Some of the arteries, 
especially the branches, were covered m their course 
by exudate The retinal veins were similar in appear- 
ance to those in the right eye Changes about the 
macula were more striking A large, arrow-shaped 
opacity was present above the macula There were 
many narrow, opaque, white patches pointed toward 
the macula, below and nasal to it Irregular white - 
patches were also present in the upper temporal quadrant 
of the retina There were many small hemorrhages of 
various sizes around the macula 
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Fig 1 — Right E 3 e (on the left) The optic disk is \erticallj oval with well defined margin The retina- 
arteries are tortuous and narrow, the relation of their diameter to that of the veins is 1 2 The light streak is 
well marked, giving the arteries the appearance of being definitely pale wnth narrow', red borders The retinal 
veins are engorged and show some tortuosity There is definite compression of the veins where they are crossed 
by the arteries Small retinal hemorrhages which were present did not show in the photograph There are numer- 
ous white patches around the macular region, mostly of the soft, fluffy, cotton w'ool type These appear in the 
form of narrow', elongated patches, between which normal, orange-colored retinal tissue is seen The picture is 
suggestive of a beginning star-shaped figure around the macula There is also a large, opaque, white spot 2 5 
disk diameters from the disk in the direction of 10 o’clock An area of exudate partially covers the inferior 
temporal artery about 1 5 disk diameters from the margin of the disk and extends to the upper margin of the 
inferior temporal vein 

Left Eje The upper and nasal portions of the margin of the disk are definiteh blurrdd The retinal 
arteries show the same changes as those seen in the right eye, except that tortuosity is more marked and the 
arterioles are narrow'er Some of the arteries, especially the branches, are covered in their course by exudate 
The retinal veins have the same appearance as in the right eye Changes about the macula are more striking 
There is a large, arrow-shaped opacity above the macula There are manj narrow, opaque, white patches pointing 
toward the macula, below' and nasal to it Irregular w'hite patches are also present m the upper temporal quadrant 
of the retina 

The photographs were taken one month after removal of the tumor The retinal changes are the same a' 
those present before the operation 



Fig 2 —Photographs taken two and one-half months later (three and one-half months after the operation), 
showing definite changes m the fundi marked diminution of the exudate, especially in the right eye, and a 
more normal appearance of the retinal vessels, with reduced tortuositj' The arrow-shaped exudate in the 
left eje, pointing to the upper portion of the macula, is smaller, but still an outstanding feature of the retinal 
picture The margin of the left disk has become distinct 
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Operation was performed on December 19, one month 
after our first examination of the eyes During the 
preoperative period repeated examinations showed no 
notable change m the fundi from the original observa- 
tion 

The details of operation and the preoperative and 
postoperative care of this patient have been reported 
elsewhere 4 The adrenal tumor was successfully re- 
mo\ed, and after an extremely critical immediate 
period of convalescence and return to health the blood 
pressure was stabilized at 125 to 135 systolic and 85 
to 100 diastolic The dextrose tolerance curve became 
normal and has remained so 

Histologic sections of the specimen removed at 
operation revealed true pheochromocytoma, of non- 
malignant character Analysis of venous blood showed 
approximately 0 08 mg of epinephrine per cubic centi- 
meter Epinephrine was not identified on quantitative 
examination of the tumor tissue and cj'^stic fluid, how- 
ever, the large amounts of a catechol-like substance 


diameter to that of the veins was 1 2 The arteries 
remained tortuous and their white markings distinct 
Considerable compression of the veins persisted where 
they were crossed by arteries The arrow-shaped area 
of exudate in the left eye pointing to the macula was 
still present 

One jmar later ophthalmoscopic examination revealed 
a normal retina in the right eye The retinal veins still 
showed some engorgement, whereas the arteries were 
normal , no exudate or hemorrhages were present The 
left eye revealed similar improvement except for two 
white vertical stripes where the arrow had been 
Examination of the eyes three and one-half years 
after removal of the tumor revealed that the retinas 
were normal m appearance 

COMMENT 

Extensive changes m the retinas, character- 
ized by changes in the vessels, hemorrhages and 



Fig 3 — Phdtographs taken three months later (six and one-half months after the operation), showing fur- 
ther improvement in the retinas Only a few white patches remain The veins appear normal, but the arteries 
are still narrow, the relation of their diameter to that of the veins is 1 2 The arteries are still tortuous, with 
the white markings distinct Considerable compression of veins persists where they are crossed by the arteries 
The arrow-shaped opacity in the left eye pointing to the macula is still present 


recovered may be considered a precursor of epinephrine 
Significant is the production by the tumor extract of 
marked mydriasis of the cat’s eye 

One month after operation photographs of the fundi 
were taken (fig 1) The changes observed two months 
previously were still present except for possible reduc- 
tion m number and size of the retinal hemorrhages 

Photographs taken two and one-half months later (fig 
2) showed definite changes m the fundi marked diminu- 
tion of exudate, especially in the right eye, and a more 
normal appearance of the retinal vessels, with reduced 
tortuosity In the left eye the arrow-shaped exudate 
pointing to the upper portion of the macula was smaller, 
but still an outstanding feature of the pathologic 
process in the retina The margin of the left disk had 
become distinct 

Photographs taken three months later (fig 3) showed 
further improvement in the retinas Only a few white 
patches remained The veins appeared normal, but 
t le arteries were still narrow' , the relation of their 


formation of exudate, were observed in a patient 
with an adrenal medullary tumor (pheochromo- 
cytoma) After removal of the tumor the ocular 
phenomena disappeared. 

There is no definite explanation of the mecha- 
nism by which the retinal changes associated with 
pheochromocytoma are produced Tassman 
stated that three principal explanations are given 
for the ocular manifestations accompanying 
glandular dysfunction, all have to do in some 
way with gradual reduction of blood supply and 
impairment of nutrition First, the retinal lesions 
are of vascular origin and are due primarily to 
changes in the w'alls of the vessels Second, they 
are due to the toxic chemical action on the retinal 
tissue and vessels of certain products of degenera- 
tion which are formed as the result of disease in 
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aiiothei oigan — in the present case, the adrenal 
tumor Third, a disturbance of metabolism, with 
breaking down of cellular elements and produc- 
tion of toxins, takes place simultaneously in a 
primary organ 

Moon,^ in describing experimental epinephrine 
shock, stated that large quantities of the injected 
drug may 'produce such marked, prolonged ar- 
terial constiiction that the tissues are deprived 
of oxygen Like anoxia of other origin, this 
type may be expected to be followed by capil- 
laiy and arteriolar atony and' increased endo- 
thelial permeability When permeability is 
gieatly increased, whole plasma escapes, when 
It IS only moderately increased, the smaller pro- 
tein molecules (albumin) pass rapidly through 
the relaxed membiane and the larger ones 
(globulin) tend to be retained This could ac- 
count for the retinal hemorrhages and exudates 
observed and photographed in this study 

In my case, in addition to the adrenal tumoi 
and the paroxysms of hypertension, the onl)'^ 
definite observations were the changes in the 
letinas It is fair to assume that these changes 
were produced by the liberation of increased 
amounts of epinephrine due to the higher ac- 
tivity of the epmephrme-secreting portion of the 
adrenal gland consistent with tumor growth 

Epinephrine under ordinary conditions exerts 
the same physiologic effect as sympathetic, not 
paiasympathetic, stimulation It acts neither on 
the smooth muscle fibers nor on the sj^mpathetic 
nerves alone, but diiectly on the myoneuial 
junction This means that the splanchnic head is 
constricted by the diug and that the retinal ves- 
sels are likewise constricted The combined ef- 
fect would be hypertension and ischemia with 
malnutrition 

In all cases of pheochromocytoma in which an 
ophthalmic examination was made changes in the 
eyes, varying from thinning of the arteries to the 
extensive pathologic process desciibed m the 
present case, were noted 

How can this ocular condition be classified^ 
According to Duke-Elder,® vascular letinop- 
athies are conditions of the eye in which to the 
^factor of vascular sclerosis, hypertension and 
toxemia are added More di amatic and generally 
distributed alterations ensue in , the retinal tis- 
sues themselves, characterized essentially by 
hemorrhages and exudates All these conditions 

7 Moon, V H Shock Its D>namics, Occurrence 
and Management, Philadelphia, Lea & Febiger, 1942, 
P 48 

8 Duke-Eld^r, W S Tevt-Book of Ophthal- 
mology, St Louis C V Mosbj Companv 1940 vol 

'3, pp 2706-2729 


are dependent on and associated only with hypei- 
tension Without it they do not occur, even in 
the presence of arteriosclerosis or widespread 
renal destruction, as when the kidney is almost 
entirely destroyed by tuberculosis, sepsis or neo- 
plasm 

From both the topographic and the prognostic 
point of view, Duke-Elder classifies them into 
the following types (1) arteriosclerotic retin- 
opathy, (2) renal retinopathy, (3) toxemic 
retinopathy of pregnancy, (4) malignant hyper- 
tensive retinopathy and (5) diabetic retmopathj 

The ocular lesions in my case most closely 
resembled malignant hypertensive retmopathi 
However, there are important differences The 
malignant hypertensive type is characterized bj ^ 
extreme papillary and peripapillary edema In 
my case there was only blurring of the margin 
.of the left disk and no edema In none of the 
cases reported was there marked papillary edema, 
as IS seen m the malignant type The character- 
istic clinical picture of intense arterial constric- 
tion, hyperemia and massive edema of the disk 
Avith profuse superficial hemorrhages and soft 
cotton wool exudates, was lacking In the present 
case small hemorrhages and limited formation ot 
exudate vere present The star-shaped figure 
which IS often pionounced in malignant disease 
was not well developed in this case In cases ot 
malignant type the picture is that of acute and 
perilous toxemia, in m)’’ case it was one of a 
slowly progressing condition The question 
arises whethei if the adrenal tumor were not 
removed a retinal picture characteristic of malig- 
nant hypertension would eventuall)’^ develop The 
answer, of course, is lacking, as no case of adi enal 
tumor has been reported in which the ocular con- 
dition found in the malignant type was present 

The outstanding feature in this case was the 
disappearance of the pathologic condition of the 
retina aftei removal of the tumor As a lule < 
the picture of malignant l^pertensive retlnopath^ 

IS consideied to be as Duke-Elder expiessed 
it, a “death wan ant ” There are cases ob- 
sei-ved over a long peiiod in which renal 
failuie did not develop and partial or complete 
lecession took place” These cases, howevei, are 
the exception 

9 Schieck F Netzbautveranderungen bei Nieren- 
leiden und bei Blutdrucksteigerung, m Henke, F, and 
Lubarsch, O Handbuch der speziellen pathologischen 
Anatoinie und Histologic, Berlin, Julius Springer 1928 
vol 11, pt 1, pp 619-630 Floyd R Retinal Changes 
in Hypertension and m Renal Disease, Arch Ophth 6 
433-444 (Sept) 1931 Fishberg, A M , and Oppen- 
heimer, B S Differentiation and Significance of Cer- 
tain Ophthalmoscopic Pictuies in Hypertensive Dis- 
lases, Arch Int Med 46 901-'920 (Dec) 1930 
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It IS my opinion, tlierefoie, that the case 
leported presents a retinal entity characterized 
by the changes in the retina, hypei tensive parox- 
} sms and the presence of a pheochi omocy toma, in 
which the pathologic process in the retina dis- 
appeared aftei removal of the tiimoi Such an 
ocular condition should be classified as a hyper- 
tensive retinopathy assbciated with adrenal 
medullary tumor 

In cases of hypertensive letinopathy with 
paroxysmal attacks the possibility of a coexisting 
adrenal tumoi should always be consideied 

SUMMARY 

Pheochi omocy toma is a raie foim of chio- 
maffin tumor, which is characterized b)' a ti am of 
hypertensive symptoms, including definite ocular 
changes 

Epinephrine or an epmephi ine-hke piessor 
substance is contained m the cells of this tumoi 


Laige amounts of this substance freed into the 
blood stream causS vasoconstriction, elevate 
blood piessuie and stimulate the sympathetic 
nervous system, producing paroxysms of hypei - 
tension In the eye, changes are typical of h> pei - 
tensive letinopatlty 

Extensive changes in the retinas, chaiacterized 
by changes m the retinal vessels, hemoirhages 
and formation of exudate, were obser\ed in a 
patient with an adrenal medullary tumor (pheo- 
chromocytoma) After removal of the tumor the 
ocular phenomena disappeared, as illustrated b}'’ 
the serial photographs There is no definite ex- 
planation of the mechanism by which the retinal 
changes aie produced 

I feel that the ocular condition in this case is 
a new clinical entity and should be classified as 
hypertensive letmopathy associated with an 
adrenal tumor 

490 Post Street 



CHANGES OF LABYRINTHINE EXCITABILITY IN LESIONS OF OPTIC 
TRACT OR EXTERNAL GENICULATE BODY 
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Little IS known as to whethei retinal impulses 
are able to influence the excitability of the vestib- 
ulo-ocular reflex arc Ohm ^ observed that 
postrotational nystagmus is different m the dark 
and m the light It is, however, not clear from 
his experiments whether the differences observed 
ere due to the changes in the illumination or 
to the influence of fixation In experimental 
studies of Spiegel,- it was shoiin that the effect 
of stimulation of the occipital lobe on ocular 
movements is changed b}'’ a lesion of the vestib- 
ular nuclei While hoiizontal conjugate devia- 
tion of the eyeballs predominated as long as the 
vestibular nuclei were intact, the stimulation of 
the occipital lobes following bilateral lesions of 
the vestibula.r nuclei produced chiefly vertical 
ocular movements These experiments were in- 
terpreted as indicating that the impulses for 
horizontal ocular movements descending trom 
the occipital lobe reach the nuclei of the ocular 
muscles after passing through a relay station 
in the vestibular nuclei This corticofugal sys- 
tem from the occipital lobe to the vestibular 
nuclei could serve for conduction of impulses 
originating in the occipital lobe and influencing 
the vestibulo-ocular reflex arc The existence 
of such an influence was demonstrated in further 
experiments by one of us with Dr Wycis,^ 
in which unilateral destruction of the area striata 
was followed by differences in the postrotatory 
11} stagmus on clockwise and on counterclockwise 
rotation, the postrotatory nystagmus to the side 
of the lesion lasting much longer than that di- 
rected to the opposite side This phenomenon 
seems related to the directional preponderance 
observed by Fitzgerald and Hallpike ^ on caloric 

From the Department of Experimental Neurology, 
Temple University Medical School, Philadelphia 

1 Ohm, J Zur Augenzitterkunde, Arch f Ophth 
125 245, 462 and 554, 1930, 126 221, 1931 

2 Spiegel, E A Role of Vestibular Nuclei in the 
Cortical Innervation of the Eye Muscles, Arch Neurol 
5. Psychiat 29 1084 (May) 1933 

3 W>cis, H T , and Spiegel, E A Influence of 
Cortical Areas upon the Vestibulo-Ocular Reflex Arc, 
to be published 

4 Fitzgerald, G , and Hallpike, C S Observa- 
tions on the Directional Preponderance of Caloric 


Stimulation in cases of brain tumor It sug- 
gested that elimination of the centripetal impulses 
entering the area striata may have a similar 
effect In order to test this possibility, experi- 
ments were performed in which the effect of 
unilateral lesions of the optic tract or of the 
external geniculate body was studied 

METHOD 

Lesions of the optic tract or of the external genicu- 
late body were produced electrolytically in cats under 
pentobarbital sodium (nembutal) anesthesia, the needle 
being introduced by means of a Horsley-Clarke stereo- 
taxic apparatus, or the optic tract was cut after it 
had been exposed by the technic of the overhanging 
brain developed by Karplus and Kreidl ^ Postrotatory 
nystagmus was produced on an electrically driven 
rotating chair that insured uniform stimulation by 10 
rotations in twenty seconds The duration of this 
nystagmus and the number of jerks were determined, 
and their amplitude was estimated The animals were 
subjected alternately to 10 clockwise and to 10 counter- 
clockwise rotations, each series of rotations being per- 
formed three times The cats were first tested for 
several days to ascertain fluctuations in the excitability, 
animals with marked differences on clockwise and on 
counterclockwise rotation being discarded The exam- 
ination was repeated on the day following the opera- 
tion and subsequently at intervals of from two to 
three days in the first one or two weeks and later 
at weekly or longer intervals for periods up to four 

months 

« 

RESULTS 

In principle the same changes were observed, 
whether the lesions were placed in the optic 
tract or in the external geniculate body Sim- 
ilarly as in the striatal lesions, a marked differ- 
ence between the postrotatory nystagmus fol- 
lowing clockwise rotation and that following 
counterclockwise rotation was observed post- 
operatively There was a “directional prepon- 
derance,” the nystagmus directed with its fast 
component toward the side of the operation being 
distinctly more intense than that directed to the 
opposite side The duration of the postrotatory 
nystagmus to the side operated on reached up 

Nystagmus Resulting from Cerebral Lesions, Brain 
65 115, 1942 

5 Karplus, J P, and Kreidl, A Gehirn und 
Sympathicus, Arch f d ges Physiol 129 138, 1909 



409 


SPIEGEL-SCALA— LESIONS OF OPTIC TRACT OR GENICULATE BODY 


to three times, the number of its jerks up to 
tour times, the corresponding values of the 
nystagmus to the normal side, often also the 
amplitude of the jerks was larger when the 
postrotatory'^ nystagmus to the side operated on 
was elicited than when the oppositely directed 
nystagmus was produced On comparison with 
the preoperative values one found either increase 
of the duration and number of jerks of the 
nystagmus to the side operated on (see cat 128) 
or decrease of the nystagmus to the normal side 
(see cat 124) or a combination of these two 
phenomena Occasionally there was an increase 
of the reaction to both sides, but also in such 
instances there was still the preponderance to 
the side operated on (see cat 135) The changes 
were often demonstrable as soon as twenty-four 
hours after operation, as illustrated by^ the fol- 
lowing experiment 


Cat 132 Postrotatory Xystagmus Postrotatory Nystagmus 
to Left (after 10 to Right (after 10 1 ^) 

! » 4 N ^ 

Duration No of Jerks Duration No of Jerks 
12/7/44 14 15 sec 15 12 14 14 15 

12/7/44 Severance of left optic tract on overhanging brum 
12/8/44 27 30 32 41 10 13 0-12 

Amplitude of nystagmus to left definitely larger 
than that of nystagmus to right 

Anatomic examination revealed complete scycranco 
of the left optic tract close to the chiasm 

In all tabulations moans clocknise rotations and yrs 
means countercloclmise rotations 

C 

In some cases the excitability of the vestibulo- 
ocular reflex arc was lowered on the first post- 
operative day and the phenomena of increased 
excitability described appeared one to two days 
later This may be due partly to prolonged 
action of the anesthetic, partly to “shock ” In 
this stage, some cats also showed an increased 
latent period of the reaction (see cat 128), 
indicating that increase of the latent period on 
testing the labyrinth may be caused by lesions 
of the central nervous system, while some clin- 
icians assume that the increase of the latent 
period on caloric examination of the laby^rinth 
indicates hypoexcitability of the receptor organ 
(Brunner ®) 




The duration of the “directional preponder- 
ance” chiefly depends on the extent of the lesion 
While in more or less complete interruption of 
the centripetal impulses from the homolateral 
halves of the retinas a prevalence of the nystag- 


mus to the side operated on could be observer 
for several months, a return to the normal value: 
took place within a week in incomplete lesions 


6 Brunner, H Allegemeine Symptomatologie der 
rkrankungen des Nervus vestibularis, in Alexander, 
I and Marburg, O Handbuch der Neurologic des 
res, Berlin, Urban & Schwarzenberg, 1924, vol 1, 
p 939 


If one tests the labyrinthine excitability repeat- 
edly with test-free intervals of a few days only^ 
the influence of habituation is added 4o. that of 
the operative procedure, it tends to lower the 
labyrinthine excitability bilaterally If the exam- 
inations on the rotating chair are interrupted 
for a longer time, the excitability of both laby- 
rinths again uses (see end of protocol of cat 128) 
The described effect of elimination of retinal 
impulses may be illustrated by the following 
abbreviated protocols 


Cat 124 

Postrotatory 

Postrotatory 


Nystagmus to 

Nystagmus to 


Left Following 

Right Following 


10 Rotations ^ 

-f 

10 Rotations 




t 

Dura 



No of 

r 

Dura- 

No of 


tion 

Jerks 

tion 

Jerks 

4/24/44 

14 sec 

21 25» 

13 15 

18-20 

4/27/44 

Llectroljtic lesion of right optic tract 

4/28/44 

Questionable 

20 23 

2 10 

reaction 

(undulations w ith 




email amplitude) 

4/20/44 

CIO 

4 11 

4 18 

15 21 

5/ 1/44 

5 9 

8-10 

1214 

17 

5/ 2/44 

11 12 

13 17 

15 17 

1C 18 

5/ 8/44 

9 11 

•48 

12 13 

5 14 (fatigue after 




several tests) 

5/20/44 

913 

913 

1012 

12 14 

5/15/44 

914 

11 13 

10 13 

5 12 (fatigue after 




several tests) 

5/22/44 

11 

78 

1011 

910 

5/31/44 

10 

8 

10 11 

8 9 (labjrinth reflex 




easily fatigued) 

’ In 

this as 

well as in the other protocols, the figurei 


represent maximum and minimum values m three tests 

Histologic examination revealed an oval area 
of demyelination in the dorsolateral part of the 
optic tract, however, the lesion is incomplete, 
leaving part of the fibers of the optic tract intact. 

No 128 Postrotatory Postrotatory 

Nystagmus to Nystagmus to 

Left Following Right Pollowing 
10 Rotations 10 Rotations 



Dura 

s 

r 




No of 

Dura- 

No of 



tion 

Jerks 

tion 

Jerks 

Comment 

6/ 7/44 

12 sec 

15 18 

11% 12 

19 22 


6/ 8/44 

Puncture of left cerebrum without lesion of external 


geniculate ganglion 




C/ 9/44 

713 

10 21 

1014 

17 20 


(fatigue on 
repeated 
stimulation) 





C/12/44 

5-7 

9 10 

69 

10 14 


6/14/44 

5 9 

6-9 

5j; 

710 


C/lG/44 

5-6 

4 6 

6-8 

8-11 


6/21/44 

4 5 

45 

4 5 

6 


6/22/44 

Electrolysis of nght external geniculate body 

6/23/44 t 

710 

4-6 

0-13 

04 

Chemosis of lids 


(latent 

(slow 

(latent 

(very 


period 

undula 

period 

small 



5 sec 1 

tions) 

5 sec ) 

amplitude) 

6/2C/44 

5 8 

3-5 

1116 

15 22 

Nystagmus imme- 
diately following 






.rotation 

6/28/44 

QlZOlii 

56 

34 

56 

12 

1415 

Large amplitude 
in both directions, 
amplitude to left 
less than to right 

23 

10-13 

1117 

7/ 5/44 

4 5 

23 

15 

10-11 


7/10/44 

4 

4 

11 

12 


7/14/44 

05 

0 5 

7-10 

6-7 


7/10/44 

4 

5 

78 

6-12 


7/24/44 

4-5 

3-5 

6-7 

8-9 


8/ 7/44 

3 

2 

8-9 

9 


8/24/44 

2-3 

12 

8-10 

8-9 


10/2C/44 

710 

8-12 

10-12 

12'13 
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Histologic examination revealed nearly com- 
plete destruction of the right external geniculate 
body (fig 1 ) 

•Cat 1S5 Xystagmus to Eight Kystagmus to Lett 

(after 10 rotations i^) (after 10 rotations 
. « > 



Duration 

No of Jerks 

/”■ — ■ ■ - v 

Duration No of Jerks 

12/28/44 

776 

10 

7,6 9 

1012 

12/29/44 

6-8 

5 7 

57 

3-5 

1/ 2/45 

5 

46 

5-7 

45 


Electrolytic lesion of right external geniculate ganglion 


1/ 3/45 

20 

38 40 

12-14 

22 26 

1/ 6/45 

22-25 

45-46 

79 

1216 

1/ 8/45 

20-24 

32 39 

1113 6 

2129 

1/11/45 

18-22 

27 30 

10 12 

1123 


(iarge ampiitude) 

(small amplitude) 



Fig 1 (cat 128) — Electrolytic lesion (e) of right 
external geniculate ganglion , normal left external genic- 
ulate ganglion, « 


In control experiments punctuies were per- 
formed at the same coordinates as in the elec- 
trolysis experiments, but without the electiolytic 
lesion These controls showed that punctures 
through the parietal lobe penetiating the internal 
capsule (or cerebral peduncle) so that the optic 
tract was reached oi through the A\hite matter 
of the hemisphere above the external geniculate 
ganglion produced no directional preponderance 
or at the most a slight difference of a few da3’’s’ 
duiatioii, but never the marked long-lasting dif- 
ferences observed in complete oi extensive lesions 
of the optic tract or external geniculate body , 

Oat 136 Nystagmus to Bight Nystagmus to Left 

(after 10 rotations k-.) (after 10 rotations 

4 ' V 4 " > 

Duration No of Jeris Duration Jio of Jerks 

1/8/45 12 14 sec 25 33 12 13 23-26 

1/ 9/45 12 5-13 19 28 11 18 20 

1/10/45 Puncture of right cerebrum, reaching right external 
geniculate body, without electrolysis (flg 2) > 

1/11/45 13 17 7 10 8 10 

Markedly reduced reaction 
on repetition of test 

1/12/45 10-12 16-24 10 11 14 20 

1/15/45 9 10 12-18 9 13 20-21 

The postrotatory n5fstagmus folloiMiig clock- 
wise rotations chiefl} depends on stimulation 
of the left labyrinth and its reflex arc to the 
e)'e muscles, the nystagmus following counter- 
olocl'cwise rotations on stimulation of the corre- 
sponding structures on the right side The pre- 
ponderance of the nystagmus toward the side 
of operation in our experiments obi lousl} is 
not due to changes of excitabilit} of the periph- 


eral receptor, since reflex impulses from the 
retinas cannot act directly on the peripheral lab} - 
rinth They must act on parts of the vestibulo- 
ocular reflex arc, either on the vestibular nuclei 
or on the nuclei of the ocular muscles or the 
intercalated nuclei of the reticulate substance 
This problem of the site of this interference will 
be approached in further studies At present 
It may, however, be stated that retinal impulses 
seem to have a certain tonic influence on the 
vestibulo-ocular reflex arc Our experiments 
showed that lesions of an optic tract or external 
geniculate body increase the postrotatory nystag- 
mus to the same side, sometimes they also de- 
press the nystagmus to the opposite side These 
observations seem to indicate that impulses from 
the homolateral halves of the retinas have an 
inhibitory effect on vestibulo-ocular reflexes tend- 
ing to produce nystagmus to the same side, while 
a facilitating effect on labyrinthine reflexes acting 
m the opposite direction is less regularly demon- 
strable 


SUMMARY 


Lesions of the optic tract or of the external 
geniculate body were produced electrolytically 
in cats under anesthesia wnth pentobarbital so- 
dium, the needle being introduced by means of 
a Horsley-Clai ke steieotaxic apparatus, or the 
optic tract was cut after it had been exposed 
by the technic of the overhanging brain A 
marked difteience betw’^een the postrotatory nys- 
tagmus following clockwise rotation and that 
following counterclockwise rotation was ob- 
served postoperatn ely The duration of the 
postrotatory nystagmus to the side operated on 
leached up to thiee times, the number of its 
jerks up to four times, the corresponding values 



Fig 2 (cat 136) — Control experiment Puncture oi 
light cerebral hemisphere without electrolytic lesion of 
external geniculate ganglion 


of the nystagmus to the normal side This prev- 
alence of the nystagmus to the side operated 
on could be observed up to several months fol- 
lownng the operation These observations seem 
to indicate that impulses from the homolateral 
halves of the retinas have an inhibitory effect 
on vestibulo-ocular leflexes tending to produce 
nystagmus to the same side 



OCULAR VARICELLA 

REPORT or A CASE OF CORNEAL PHLYCTENULE 


t 


HAROLD F FALLS, M D , and JOHN G BEALL, M D 

ANN ARBOR, MICH 


The ocular complications of varicella (chicken- 
pox) are rate indeed This impression is sup- 
ported by the sparsity of the ophthalmic litera- 
ture dealing with the disease Conjunctival 
lesicles^ exhibiting phlyctenular-like pustules- 
have occasionally been reported to invade the 
V cornea These may develop into ulcer excava- 
tions with swollen, reddish brown margins 
Minimal edema of the lids ^ is also frequently 
demonstrable 

Corneal complications are more infrequent 
A direct corneal lesion is most unusual but may 
appear relatively late in the course of the disease 
Oppenheimer, in 1905,^ repoited a case of a 
vesicular lesion which developed into a shallow 
ulcer Pickard," in 1936, reported a case of 
interstitial infiltiation with associated endo- 
thelial changes Rosenbaum,^ in 1943, described 
a similar case in uhich was exhibited a shallow 
j, central corneal ulcei with minor infiltration of 
Lescemet’s membiane and the endothelium 
Superficial keratitis has been associated with 
chickenpox 

In a review of the infoimation available con- 
ceining the oculai complications of varicella 
several facts seem woithy of summary (1) The 
ocular sequelae appear late in the couise of the 
disease, (2) the area involved is small and 
circumscribed, (3) associated iridocyclitis is 
^isent, and (4) lecovery is rapid and complete 
The last factoi seiVes to differentiate the ocular 
i changes of A'aiicella horn those of smallpox 

REPORT or CASE 

A 30 year old resident physician at the University 
Hospital was first examined by us on March 10, 1942 

le patient’s chief complaints were diminution of visual 
cuity in the left e} e, severe photophobia and pain 

41 ^ Centralbl f prakt Augenh 26 39- 

iyi/2 

C Klin klonatsbl f Augenh 74 484-488, 

3 Sommer, G Wchnschr f Therap Hvg d 
Auges 12 205-206, 1909 

\ 4 Pearson, A C Brit M J 1 1492, 1903 

o. ^ oppenheimer E H Deutsche med Wchnschr 
31 833, 1905 

6 Pickard, R Brit J, Ophth 20 15-18, 1936 
I 7 Rosenbaum, H D Am J Ophth 26 53-56, 1943 


Pasi Histoiy — The past history was not contributory 
to the present illness 

Ptcseni Illness — The physician began to experience 
severe general malaise, headache and discomfort in the 
extremities and joints approximately sixteen to seventeen 
days after his son had been in contact with a patient 
with a moderately severe attack of chickenpox Within 
twenty-four to thirtj’-six hours the physician’s chest and 
trunk were involved in a rash suggestive of varicella 
This was so pronounced that it closely resembled small- 
pox except for its polymorphous character The tem- 
perature was 102 F the first day and 103 F the second 
and third days and then slowly fell, but the fever per- 
sisted much longer than usual The lesions were ex- 
cessive in number The patient was most uncomfortable, 
with discomfort of the extremities and head A minimal, 
but definite, degree of meningismus was demonstrable 
the first three or four days of the illness On approxi- 
mately the seventh day of the disease the physician noted 
a moderate degree of photophobia in the left eye on 
awakening This became intense and uncomfortable, 
rapidly changing to a foreign body sensation A minimal 
amount of thick mucoid discharge was experienced 
The ophthalmologist was called to the home on the eighth 
day, at which time the results of ophthalmic examination 
were recorded and an artist was secured at once to repro- 
duce the appearance of the ocular lesion 

Ophfhahnologxc Fxamxnation — Visual acuity was 6/6 
m the right eye and 6/12 -j- 2 m the left eye Scattered 
vesicular lesions were present on the face, lids and scalp 
The lesions on the lids presented several stages of de\el- 
opment, but the majority manifested purulent change 
A slight amount of edema of the hds was noted in 
both eyes, but the swelling was more seiere in 
the left eye The eyes were straight in the 
primary position The cover test disclosed minimal 
exophoria The direct, consensual and accommo- 
datne reflexes were active and equal in the two 
eyes The conjunctiva of each eye revealed se\eral 
small vesicular areas, each of which possessed a 
small areola of hyperemia Slight chemosis was 
present in both ejes A faint pericorneal flush was 
noted in the left ej^e, being more conspicuous in the 
6 o’clock meridian There was suggestive corneal anes- 
thesia of the left eve The cornea of the right e\e 
w'as normal except for a few scattered pinpoint areas 
which stained with 2 per cent fluorescein A binocular 
loupe was necessary to visualire these areas Thev w ere 
also present in the left eje, but, in addition theie v\as a 
definite zone of infiltration 1 to 0 5 mm in diameter 
and 1 to 2 mm from the limbus in the 6 o’clock meridian 
This area was raised and stained diffuselv with fluo- 
rescein Examination with the slit lamp re>ealed 
minimal loss of superficial epithelium over tlie area of 
infiltration, which spread diffuseh into the superficial 
stroma for about 2 5 mm The cornea was thickened 
superficial!} , but no deep lesions could be demonstrated 

411 


412 


ARCHIVES OF OPHTHALMOLOGY 


No aqueous flare was noted in the left eye The ins 
was normal in this eye The fundus was normal in both 
eyes except for slight hyperemia of the disk and retina 
Therapy was supportive, consisting in the instillation 
of an aqueous solution of metaphen (1 2,500), 1 drop 
in each eye four times a day, and ice compresses to the 
left eye four times a day 

Under daily observation, the zone of infiltration sur- 
rounding the phlyctenular-hke lesion receded rather 
promptly The ulcerated surface, a small but elevated 
crater, assumed a brownish red color This seemed to 
be the result of accumulation of cellular debris The 
phlyctenule disappeared within a period of six to seven 
days, but a minor degree of corneal anesthesia persisted 
for at least ten da>s There was complete recoverv of 
visual acuity m the left eye, as well as absence of 
comeal scarring, one month after the onset of the ocular 
lesion 

COMMENT 

In the light of the associated corneal anes- 
thesia, the possibility of herpetic lesions of the 


cornea cannot be ruled out The occurrence of 
such a complication is not completely dismissed 
m the literature and cannot be disproved in this 
case The associated conjunctival vesicles and 
cutaneous lesions seem to support the diagnosis 
of varicella The hteratuie indicates a frequent 
association between herpes and varicella 

SUMM^Ry 

Several factors revealed in the present case 
support similar observations mentioned in the 
literature (1) the relatively late onset of ocular 
sequelae, (2) the small area involved, (3) the 
rather circumscribed character of the lesions, 
(4) the absence of iridocyclitis and (5) the 
completeness and rapidity of healing 
408 First National Building 




Ocular lesion associated with varicella 





GONIOSCOPY SIMPLIFIED BY A CONTACT PRISM 

LEE ALLEN and C S O’BRIEN, M D 

IOWA C1T\ 


Examination of the angle of the anterior 
chamber of the human eye is shortened and 
simplified by the use of a contact prism which 
does not require unusual illuminating and micro- 
scopic equipment The prism, which does not 
extend beyond the limbus, is placed directly on 
the cornea and is held in apposition with the 
cornea by pressuie exerted through a flexible 
f r spring mounted on a speculum A capillary 
film creates optical continuity between prism 
and cornea and, at the same time, lubricates the 
contact surfaces Contacting surface A (fig 1) 



Fig 1 — Cross section showing prism gonioscope on 
the cornea, with ray of light emerging from the angle 
of the anterior chamber 

conforms to the curvature of the anterior surface 
of the average cornea Surfaces B and C form 
an internal leflecting prism A ray of light 
fiom a in the angle of the anterior chamber is 
leflected at 6 to the observer, at c 

The prism is pnoted and suspended by fine 
wire springs, a (fig 2 A and B), from the car- 
iiage, b, which rotates within a groove at the 
wide end of a hollow truncated cone, c Extra 
thickness on the under side of the cone at d 
lifts the speculum abo\ e the lower hd to counter- 
act the normal pi ejection of the uppei lid over 

From the Department of Ophthalmologj', State Uni- 
\crsity of Iowa College of ^Medicine 


the cornea The flange, conforms to the 
curtature of the sclera and retains the instru- 
ment by fitting under the lids The handle, j, 
IS used for insertion of the speculum, stabilizing 
it when the prism is rotated, and for manipula- 
tion to help m changing the angle of view^ into 
the chamber angle ^ 

Both prism and speculum are made of trans- 
parent plastics and, therefore, are relatively 
unbreakable ^ 

Two drops of a 0 5 per cent solution of tetra- 
caine hydrochloride is administered to the eye 
which IS to be examined The patient is seated 
at the slit lamp biomicroscope, as for the usual 
examination with the slit lamp A drop of 
methyl cellulose solution ® is placed on the con- 
tacting surface of the prism The speculum, 
with the handle below, is introduced under the 
upper lid while the patient looks down Then, 
as he looks straight ahead, the lower lid is slipped 
over the flange of the speculum The patient’s 
head may be tilted backward to assist in lifting 
the upper hd and to rotate the eye to the center 
of the prism The binoculars are directed and 
focused toward the mirror image of the chamber 
angle, which appears to be situated behind the 
reflecting surface of the prism 

The chamber angle is illuminated by the sht 
lamp beam When the reflecting surface is 
above or below the pupil, the light beam must 
be directed to the desired area by the reflecting 
surface (fig 3 A) To accomplish this, the slit 
lamp IS placed as nearly coaxial with the bio- 
microscope as possible When the reflecting 

1 A similar prism mounted on a flexible handle, 
and with an accessory magnifying surface for use with 
the loupe or the unaided eye, has been described This 
earlier development is used similarly but is held m place 
by hand (Allen, L A New Contact Lens for View’-ing 
the Angle of the Anterior Chamber of the Eye, Science 
99*186 [March 3] 1944 

2 Bausch and Lomb Optical Company, Rochester, 
N y , will make the prism gonioscope available 

3 The preparation used was Methocel (Dow Chemi- 
cal Company) One per cent of the 4,000 centipoise 
type of methyl cellulose in a solution of sodium chlor- 
ide, recently introduced for use with contact lenses by 
Kenneth C Sw'an, M D , is water soluble, nontoxic, 
highly transparent and lubricating If this solution is 
not available, isotonic solution of sodium chloride may 
be substituted 
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surface is to either side of the pupil, the best 
illumination is achieved by refracting the light 
beam directly through the anterior surface of 
the prism (fig 3 5) In both these positions 
the slit lamp beam is kept on the same horizontal 
plane with the objective lenses of the biomicro- 
scope Transillummation through the sclera and 
limbus IS also practical 

The angle of view is changed, in order to see 
behind the iris hump or to view more of the 
posterior surface of the cornea, by having the 
patient shift his e 3 ’-e toward or away from the 
reflecting surface of the prism This change of 


globe In such instances the examiner supports 
the instrument by the handle with one hand 
while adjusting the biomicroscope uith the other 
This additional manipulation does not make the 
examination difficult or notably prolong it 

Any negative pressure (present m the use of 
other types of gonioscopes) between the prism 
and the eye is avoided by the flexible linkage of 
the prism to its support There is, therefore, 
no distortion in the appearance of the chamber 
angle and no disturbance of the blood supply to 
the anterioi segment of the tyt Optical con- 
tinuity between cornea and prism is maintained 




Fig 2 — A, photograph of the pi ism gonioscope in place on tlie eye, B, component parts oi the prism gonio 
scope 




Fig 3 — Illumination of the anterior chamber during examination with the prism gonioscope (- ) y 
vithin the prism, while the examiner is viewing the upper or lower portion, and (B) bv lefvaction, \\ 
examiner is viewing the lateral portions 


angle may be increased by adjusting the handle 
of the instrument More than one fourth of the 
circumference of the chamber angle is visible 
with the prism in any one position To examine 
other portions, the prism is rotated on the 
cornea 

With experience, it will be found that the 
entire examination time will correspond roughly 
to that needed for other examinations with the 
slit lamp 

A few cases have been encountered in which 
the gonioscope did not rest close enough to the 


easily because of the capillarj film and flexible 
mounting If this continuity is temporarily in- 
terrupted, It can be reestablished immediately 
by shifting of the patient s eye 

None of the eyes examined has shown abra- 
sion of the corneal epithelium resulting from 
direct contact of this prism with the cornea 
The prism has been left on the normal eye for 
as long as twenty minutes without disturbance 
of the tissues and without appaient discomfort 
to the patient 
University Hospitals 



development of secretory function of ciliary 
BODY IN the rabbit EYE 

EVALUATED FROM ASCORBIC ACID CONCENTRATIONS AND ' 
CHANGES IN VOLUME 

V EVERETT KINSEY, PhD 
BLANCHE JACKSON, PhD 

AND 

T L TERRY, AID 

BOSTON 


Recent studies on the adult rabbit have indi- 
i^cated that electiolytes entei the anteiior cham- 
ber of the adult labbit eye as a result of a 
seci etory pi ocess In order to evaluate one of 
the various possible etiologic factors responsible 
for the characteristic ocular maldevelopment in 
approximately 12 per cent of infants born ex- 
tremely prematurely,^ it seemed important to de- 
termine when the intraocular fluid assumes its 
adult character of a secretion 

Since the high concentration of ascoibic acid 
in the aqueous humoi of adult animals is thought 
to be maintained by secretion,^ one approach to 
the solution of the problem has been to measure 
^ the time at which ascorbic acid reaches the con- 
centration chai acteristic of the adult mtiaocular 
fluid To obtain these data, ascorbic acid con- 
centiations in the aqueous humor were deter- 
mined successively at intervals after biith and 
the results compared with changes in volume of 
the anterior chamber of the whole e}e 

EXPERIMENTAL STUDY 

Matciials and Methods — The young rabbits used in 
these experiments were either born in the laboratory 
larm or obtained within a few days after birth from a 
^ local animal dealer They were housed with the 
mother until weaning The diet of the mother con- 
sisted of Purina rabbit pellets, fresh vegetables and 
ha\ Both food and water were allowed as desired 


From the Pathology Laboratories of the Massa- 
chusetts Eye and Ear Infirmary, and the Har\ ard Aledi- 
cal School 

1 Kinsey, V E , and Grant, W AI The Alecha- 
nisin of Aqueous Humor Formation Inferred from 
Cliemical Studies on Blood-Aqueous Humor Dynamics, 
J Gen Physiol 26 131, 1942 

2 Terrj', T L Ocular Alaldevelopment in Ex- 

tiemeh Premature Infants, J A A£ A 128 582 (June 
23) 1945 ^ 

3 Fnedenwald, J S , Buschke, W , and Alichel, 
H O Role of Ascorbic Acid (Vitamin C) in Secre- 
tion of Intraocular Fluid, Arch Ophth 29 535 (April) 
1943 


Samples of aqueous humor were obtained with local 
anesthesia (tetracaine hydi ochlonde) by means of cali- 
brated micropipets These pipets were made of capillary 
Pjrex tubing and the shank of a no 27 hypodermic 
needle which was cemented into one end On insertion 
of the needle through the cornea into the anterior cham- 
ber, the aqueous humor flowed into the pipet through 
capillary action The volume of the aqueous humor 
withdrawn by means of this technic was estimated to 
represent over 90 per cent of that present In the younger 
animals it was necessary to make a short incision m 
the skin in the region of the palpebral fissure in order 
to separate the lids before withdrawing the aqueous 
humor For animals less than 2 weeks of age, several 
samples of aqueous humor were pooled Samples of 
blood were obtained by cardiac puncture The Alindlin- 
Butler micromethod ^ for the determination of ascorbic 
acid (reduced) was used for both blood and aqueous 
humor For determinations of the ascorbic acid in the 
aqueous humor, samples of 0 010 to 0 085 cc were 
employed, for the determinations of the vitamin in the 
blood 01 to 02 cc was used In all instances the 
samples of aqueous humor were placed“in 5 per cent 
metaphosphoric acid immediately after collection The 
Cenco-Sheard-Sanford photelometei was used for the 
colorimetric determinations 

The volume of the eyes was calculated from the 
weights on the assumption that the specific gravity of 
the ey'e was 1 

Results — The concentrations of ascorbic acid 
m the aqueous humor and the blood of the rab- 
bits are plotted in figuie 1 as a function of the 
animal's age It is apparent from the graph 
that the concentration of ascorbic acid increases 
abruptl} , starting about the ninth day after birth 
The concentiation in the blood during the same 
interval remained the same, vai}'ing between 
zero and 2 mg per hundred cubic centimeters 

Because of low concentration of ascorbic acid 
and the small quantity of aqueous humor which 
could be obtained from eyes of rabbits less than 
1 week old, it was not possible to determine 
accurately the concentration of the vitamin m 

4 Almdhn R L, and Butler, A Al The Deter- 
mination of Ascorbic Acid in Plasma A Macromethod 
and Aficromethod, J Biol Chem 122*673, 1938 
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the aqueous humor of these e}es However, 
it IS possible to say that m none of the 3 instances 
in which attempts were made to analyze these 
samples did the ascorbic acid concentration ex- 
ceed 3 mg per hundred cubic centimeters 
Accordingly, it appears certain that the ascorbic 
acid concentration in the aqueous humor of the 
eyes of rabbits younger than 8 da}s of age does 
not differ significantly fiom the concentiation 
m the blood 

It is noteworthy that the time at wdiich the 
ascorbic acid concentration begins to increase 
coincides with the average age at which the adhe- 
sions between the eyelids break down and the 
eyes open 

In order to determine whether theie is a post- 
natal rise of ascorbic acid m the aqueous humor 
of other species, a few preliminary determina- 
tions were made on the aqueous humor-blood 
ratio for ascorbic acid m the guinea pig The 
concentration of the ascorbic acid was detei- 
mmed in the aqueous humor of 3 guinea pigs 
on the day of their birth and m the aqueous 
humor of 2 guinea pigs 8 da}s old These con- 
centrations were compared with those found m 



ANIMAL AGE IN DAYS 


Fig 1 — Chart showing the concentration of ascorbic 
acid in the aqueous humor and m the blood of rabbits 
of various ages 

the mother animals No consistent differences 
in the young and in the adult animals were 
encountered 

With the object of determining the late at 
which other constituents of the aqueous humor 
increase after birth, the total volume of aqueous 
humor was determined m the ejes of rabbits 
of various ages Since the ejes are growing 
during this period, the volumes of the e 3 es 
w ere also measured, so that the relatn e inci ease 
in the volume of aqueous humor ov er that 


expected from the growth of the eye could be 
indicated by plotting the ratio of the volume 
of the aqueous humor to the total volume of 
the eye 

The volume of aqueous humor, the volume of 
the eye and the ratio of the former to the latter 
are all plotted in figure 2 It will be seen that 
both volumes increase linearly with the age of 
the animal from the first day of life, however, 
the volume of the aqueous humor is essentially 
zero at birth, whereas the volume of the eye is 
approximately 250 cu mm Thus, unlike the 
ascorbic acid content of aqueous humor, the ratio 



Fig 2 —Chart showing the volume of aqueous humor, 
the volume of the eye and the ratio of these volumes m 
rabbits of various ages 


of the volumes increases fairly rapidly during the 
first few days but, like the former, approaches a 
constant value when the animals are about 30 
days old ® 

COMMENT 


The significance of the lesults here described 
may be interpreted on the basis of the studies 
of Friedenwald and co-workers ® They showmd f 
that the energy for secretion could be derived 
from differences in the oxidation-reduction 
potential between the epithelium and the stroma 
of the ciliary body This difference in potential 
IS due to different enzyme systems operating in 
the epithelium and in the stroma, the cytochrome 
oxidase system predominates in the epithelium 


5 The ratio of the volume of aqueous humor to the 
volume of the eye in adult rabbits of another senes 
eas found to be 0 105 (Kinsey, V E , Grant, M , and 
fogan, D G Water Movement and Eve, Arch Ophtli 
17 242 [Feb ] 1942) 

6 Friedenwald, J S , and Stiehler, R D Circu a 
ion of the Aqueous VII A Mechanism of Secretion 
if the Intraocular Fluid, Arch Ophth 20 761 (Kov) 
938 Friedenwald and associates •* 
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and the dehydrogenase system in the stroma 
Among the identified mediatois of this system 
IS vitamin C, which, according to Fnedenwald, 
in addition to its function as a earner of elec- 
trons to the epithelium, appears to be secreted 
into the anterior chamber ^ 

From the analyses reported on in the present 
paper it would appear therefore that secretion of 
ascorbic acid into the aqueous humor of the rab- 
bit does not begin until approximately nine days 
after birth 

While the ratio of the concentration of ascorbic 
acid in the aqueous humor to that m the blood 
in guinea pigs is much lowei than m rabbits, 
Friedenwald’s experiments indicate that in gen- 
eral the function of ascorbic acid is the same m 
Vthe two species The few analyses which we 
performed on the eyes of guinea pigs suggest 
that secretion of this substance begins before 
birth This is consistent with the well known 
general precociousness of this animal at birth 

Several interpretations are possible to account 
for the observation that the ratio of the volume 
of aqueous humor to the volume of the eye in- 
creases immediately aftei birth whereas the as- 
corbic acid concentration does not begin to in- 
crease until nine days latei For example, it 
may be assumed either that the rapid initial 
increase in volume is due to fluid entering the 
anterior chamber as a result of an ultrafiltration 
piocess or that secietion of other constituents 
precedes that of ascorbic acid Until furthei 


studies have been made, no means of distinguish- 
ing between the two explanations is apparent 

A discussion of the significance of the obser- 
vations reported here with respect to early intra- 
ocular nutrition will be deferred until histologic 
sections are available showing the state of 
morphologic differentiation and maturation of 
the eye as a whole 

SUMMARY 

The ascoibic acid contents of the aqueous 
humor and blood were measured in a series of 
rabbits from the time of birth until the age of 32 
days The concentration of ascorbic acid in the 
aqueous humor was found to increase rapidly 
after the ninth day, i caching the level found in 
adult animals approximate!}’- eighteen days latei, 
whereas the concentration in the blood remained 
essentially constant The concenti ation of 
ascorbic acid in guinea pigs at birth did not 
differ significantly from that m the adult animals 

Both the \olume of the aqueous humor and 
the volume of the eye increased linearly with 
age from birth The ratio of the volumfe of 
aqueous humor to the volume of the whole eye 
increased rapidly from the first day of life, to 
reach a constant value at the same time (27 
da}s of age) that the ascorbic acid concentration 
leached a maximum 

Mrs Rhoda Burden ‘ gave technical assistance in 
carrying out these investigations 

243 Charles Street 



RELATION OF VISUAL ACUITY TO IMYOPIA 


MONROE J HIRSCH, AB 
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Although data demonstrating the lelationship 
of visual acuity to m} opia do exist, no systematic 
observations over a vide range of degrees of 
111 } opia have been made For example, Laurance 
and Wood ^ give the following tabulation foi 
degrees of myopia ranging from 0 25 to 2 50 D 

Mjopia, D 2 50 2 00 1 50 1 00 0 75 0 50 0 25 

Visual acuity 6/60 6/36 6/24 6/18 6/12 6/9 6/6 

In a study of 1,860 white school childien in 
Washington, D C , Kenipf and associates - found 
123 with myopia ranging in degree from 0 25 to 
11 00 D The relationship of myopia to visual 
acuity is presented graphically (fig 13 of that 
paper) by a curve nhich becomes asymptotic 
to the myopia axis at a visual acuit}* of 20/200 
These highly improbable results are due m part 
to the fact that onl} 2 of the 123 subjects had 
m} opia of greater degree than 4 50 D and the 
entire asymptotic tail of the cune, extending 
from myopia of 3 50 D to m 3 mpia of 11 00 D , 
was determined b}'' these 'two points Also of 
some significance in explaining these results is 
the fact that the largest lettei on the standard 
Snellen chart is the 20/200 letter 

In the present study the degi ee of myopia and 
the visual acuity ivere determined for 64 e\es 
wnth degrees of myopia langmg from 0 50 to 
13 50 D The mean measure of mjopia was 
2 37 D , and the degree for 50 per cent of the 
subjects lay betiveen 1 25 and 5 00 D 

SUBJECTS AND METHODS 

The subjects were students at the Uniiersitj of Cali- 
fornia who had consulted the optometry clinic conceni- 
ing their myopia Because the armed seivices reject 

From the Vision Laboratorj, Department of Phjsi- 
ologj, Stanford University, Calif, and tlie School of 
Optometrj% University of California, Berkelej", Calif 
Help m the statistical analysis of the data was given 
bj Prof Frank \V Wej mouth, oi the Department of 
Physiologic Stanford Umversitj 

1 Laurance, L, and Wood, H O Visual Optics 
and Sight Testmg, ed 4, Chicago, Chicago Medical 
Book Company, 1936 

2 Kempf, G A , Collins, S D , and Jarman, B L 
Refractive Errors in Eyes of Children as Determmed 
by Retinoscopic Examinabon -with a Cycloplegic, Public 
Health Bulletin 182, Washington, D C , Goi emment 
Printmg Office, 1928 


candidates having poor visual acuity, and also because 
claims have been made that myopia is curable, the 
subjects were eager to participate in any work which 
might throw light on their condition All the observers 
who had myopia of greater degree than 200 D were 
wearing correcting lenses 

The measure of tlie subject’s myopia was taken as the 
weakest concave lens which gave a maximum visual 
acuity’ This was checked by the use of a retinoscope 
If a relatively small amount of astigmatism was present 
(less tlian 050 D cyl in the lower corrections, less 
than I 00 D cyl in the medium corrections and less 
than 2 00 D cyl in the high corrections), the subject 
was accepted, and the “equivalent sphere’’ was used as 
the measure of his myopia The “equivalent sphere” is 
the average of the spherical lenses required in the two 
major meridians For example, if the correction w’as 
— 2 00 D sph ^ — 0 50 D cyl , axis 90, then the power 
in the 90 degree meridian w'ould be — 2 00 D , while 
that in the 180 degree meridian would be — 2 50 D 
The “equivalent sphere” would be the average of these 
tw'o, or — 225 D 


Visual acuities from 20/10 to 20/800 were measured 
by the Clason visual acuity meter This instrument, 
which projects letters on a screen 20 feet (6 meters) 
from the observer, is so constructed that the letters 
remain in focus W’hile their size is varied by moving 
the lens system foniard or backward along a track 
The subject w’as instructed to hold a card over one eye 
and to w’atch the screen The size of the letters at the 
beginning of the test was below the observer’s threshold 
The size of the letters presented w'as now increased 
until the subject thought he could read them At this 
point he asked the operator to stop and reported what 
he saw on the screen If he could read more than halt 
the letters of a given line, this line w'as accepted as the 
measure of his visual acuity If he could not read 
the lexers at this point, the size of the letters presented 
\.’as increased slightly, and he w’as allowed to try again 
This procedure was repeated until the subject could read / 
more than half the letters of any given line The sub- 
ject W'as instructed to try to see the letters but not to 
squint his ey’elids, rather to keep his eyes w'lde open 
Visual acuities low'er than 20/800 were measured by 
allowing the subject to approach a regular Snellen chart 
Thus, if a subject w'alked to w'lthin 4 feet (120 cm) ot 
the chart in order to read the 20/200 letter, his visual 
acuity W'as recorded as 4/200, or 20/1,000 This tea 
mg was then checked by allowing him to continue to 
approach the chart until he could read the next lower 
Ime Thus, if he now approached to within 2 feet (6U 
cm ) to read the 20/100 letters, his vision was recorded 
as 2/100, or 20/1,000 If the ttvo readings were not 
Uie same, a third reading was taken and the three 
averaged In this method of testing the subject was 
again instructed to keep his eyes wide open and to 
approach the chart until he thought he 
mven line, at w'hich time he w'as to stop walking and 
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trj to read the chart He was cautioned against over- 
stepping and was advised to attempt to read the letters 
at the farthest point possible 

RESULTS 

The visual acuity and the degree of m>opia 
were determined in the manner described for 
64 e}es Figure 1 is a scatter diagram on a 



DEGREE OF MVOPIA 

Fig 1 — ^Visual acuih and degree of myopia plotted 
on a double logarithmic scale 

double logarithmic scale, showing the relation 
betiveen degree of myopia and visual acuity The 
correlation coefficient for the relationship of the 
logarithm of degree of myopia to the logarithm 
of visual acuity is -{- 0 95 Figure 1 also shows 
the regression line of the logarithm of degree of 
myopia on the logarithm of visual acuity and 
the regression line of the logarithm of visual 
acuity on the logarithm of degree of myopia Each 
regression line has been plotted separately (figs 
2 and 3) together with confidence limits of 50 
and 95 per cent If the regression lines are 
used for prediction, the 50 per cent confidence 
limits indicate the range within which one may 
predict and be correct 50 per cent of the time 
Similarly, if one predicts that a given point will 
fall within the range of the 95 per cent confi- 
dence limits, the prediction will be correct 95 per 
cent of the time The 50 per cent confidence 
limits he at ± 0 6745 times, and the 95 per cent 
confidence limits at — 1 96 times, the standard 
error of estimate 


The formulas for the two regression lines are 


log D = 1 360 log M -f- 1 817 (1) 

log M = 0 663 log D — 1 169 (2) 


M m formulas 1 and 2 represents the degree 
of myopia D is the denominator of the Snellen 
fraction, and visual acuity equals 20/D Thus, 
a value of 80 for D represents a visual acuity 
of 20/80, while a value of 400 for D represents 
a visual acuity of 20/400 

The formulas may also be expressed as fol- 
lows 

D=65 62M”®<’ (la) 


M = 


TQ 0 C63 

14 76 


(2a) 



degree of myopia 

Fig 2 — ^Visual acuities plotted for various degrees 
of myopia 


Table 1 — Approximate Visual Acuities for Various 
Degrees of Myopia 


Visual Acuitj 

— JL 

50% Confidence 05% Confidence 
Limits Limits 

/■ * , , ^ 

Aierage Maximum Mmimum Mai.imum Mmimum 


Mvopia, 

D 

0 50 

1 00 
150 
200 
2 50 
300 
350 
4 00 
4 50 
500 
COO 
700 
800 
900 

10 00 
12 00 
14 00 


20/25 
20/55 
20/110 
20/165 
20/215 
20/285 
20/350 
20/420 
20/500 
20/503 
20/ 125 
20/900 
20/1100 
20/1300 
20/1500 
20/1000 
20/2400 


20/20 

20/50 

20/85 

20/130 

20/1,5 

20/225 

20/280 

20/340 

20/390 

20/450 

20/575 

20/700 

20/850 

20/1000 

20/1150 

20/1500 

20/1850 


20/35 

20/85 

20/150 

20/220 

20/300 

20/380 

20/475 

20/575 

20/675 

20/?80 

20/1000 

20/1225 

20/1475 

20/1750 

20/2000 

20/2600 

20/3000 


20/13 

20/30 

20/50 

20/73 

20/100 

20/130 

20/165 

20/200 

20/230 

20/265 

20/340 

20/420 

20/500 

20/600 

20/700 

20/940 

20/1230 


20/60 

20/150 

20/250 

20/180 

20/500 

20/650 

20/800 

20/950 

20/1100 

20/1300 

20/1630 

20/2025 

20/2425 

20/2875 

20/3325 

20/4200 

20/5150 
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Table 1 contains the data presented graphically 
in figure 2 This table gives the expected visual 
acuity for a given degree of myopia and was 
calculated from equation 1 Table 2, containing 
the data graphically presented in figure 3, was 
calculated from equation 2 and shows the ex- 
pected degree of myopia foi a given visual acuit}'^ 

T 'VBLE 2 — Appi oMiiiate Degrees of Myopia for Various 
Visual Acuities 


Mjopia (Diopters) 

K 


1 isuai 
Acuitj 


50% Confidence 
Limits 

9o% Oonfldenee 
Limits 

A\eiage 

Maximum 

Minimum 

Maximum 

Minimu 

20/30 

0 62 

0 75 

050 

1 12 

0 37 

20/40 

0 75 

1 00 

0 62 

137 

050 

20/50 

0 87 

1 12 

0 7o 

1 50 

0 50 

20/60 

100 

1 25 

0 87 

1 7o 

0 62 

20/80 

1 25 

1 50 

1 00 

200 

0 75 

20/100 

1 50 

175 

1 2o 

2 37 

0 87 

20/150 

1 87 

225 

1 02 

300 

1 12 

20/200 

2 25 

2 75 

200 

3 75 

1 37 

j;0/300 

300 

350 

2 50 

500 

175 

20/400 

3 50 

4 25 

300 

600 

200 

20/500 

400 

500 

3 50 

700 

2 37 

20/600 

4 50 

5 62 

400 

7 75 

2 75 

20/700 

500 

6 25 

4 50 

850 

300 

20/800 

5 50 

6 87 

4 87 

9 37 

3 25 

20/900 

000 

7 50 

5 25 

10 00 

3 50 

20/1000 

0 50 

800 

550 

10 62 

3 75 

20/1500 

8o0 

10 50 

700 

13 75 

500 

20/2000 

10 25 

12 50 

8 25 

16 50 

600 



Fig 3 — Degrees of myopia plotted for various visual 
acuities 

These equations and tables are valid onl}'^ for 
subjects similar in age to those included in this 
stud}^ for similar methods of determining visual 
acuity and for degrees of myopia ranging from 
0 50 to 15 00 D That the equations will not 
hold in cases of emmetropia (with degrees of 
myopia below the range just mentioned) is 
demonstrated by substituting 0 00 for M in 
equation la This would give a value of 0 for D, 
or a visual acuity of 20/0, which is of course 
impossible 


CONCLUSIONS 

For the homogeneous group described, visual 
acuity decreases in an orderly fashion as the 
degree of myopia increases The relation is not 
linear but, rather, one fitting an exponential 
equation From the tables, equations or graphs 
presented, it is possible to predict within certain 
limits either the visual acuity or the degree ot 
myopia which may be expected if the other value 
is known The following practical applications 
may be made of the data 

1 In clinical refraction, visual acuity is usually 
obtained early in the examination Reference 
to table 2 will yield the expected degree of myo- 
pia and the confidence limits If further testing 
(skiametric and subjective methods) shows ay 
degree of myopia in excess of the maximum for 
95 pel cent confidence limits, one should suspect 
that the correction being determined is m fact 
an overcorrection of the myopia 

This is not a new idea The old time spectacle 
peddlei and early refractionist, who depended 
solely on subjective methods, used visual acuity 
as a determinant of the starting point of his trial 
and error procedure Also, the well known rule 
of thumb that “minus lens may be safely added 
to the correction so long as each 0 25 D of con- 
cave sphere increases acuity by one line of 
Snellen type,” is based on this same idea 

2 The use of the visual acuity fraction as a 
deteiminant of fitness for military service by the 
United States Army has led to many strange 
situations Although many persons with 3 00 
or 4 00 D of myopia have received selective 
service classifications exempting them from sei- 
vice on the basis of their myopia, others with 
as much as 12 00 D of myopia have been ac- 
cepted by the Army The use of the data con- 
tained in this paper will not rectify this situation 
as completely as would the adoption of the refrac- ^ 
tive state as a standard for selection, but it would ' 
tend to 1 educe the range of myopia found m 
acceptable candidates 

Since the minimum visual acuity for the Army 
IS 20/400, reference to table 2 gives minimum 
and maximum degrees of myopia for 95 per cent 
confidence limits at 2 00 and 6 00 D Thus, one 
may say that any person with myopia of 6 00 D 
or moi e who asserts that he can i ead the 20/ 
letters is probably squinting or memorizing the 
chart Conversely, any applicant who manifests 
less than 2 00 D of myopia and claims inability 
to read the chart solely on the basis of his myopia 
is probably malingering Table 1, m which may 
be found the expected performance for persons 
with a given degree of myopia, would be a fur- 
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ther aid m detecting malingering, squinting the 
eyelids or memorization of the charts 
Visual acuity is also utilized m determining 
employability m certain industries, and the m- 
y dustral problems lend themselves to a similar 
analysis and solution If a certain task requires 
20/40 vision, reference to table 2 shows the 
minimum degree of myopia to be 0 50 D Thus, 
all employees on this job who manifest more 
than 0 50 D of myopia should wear correcting 
lenses despite the fact that b}^ memorization or 
squinting they are able to read the required line 
of the chart 

SUMMARY 

Visual acuity and the degree of myopia were 
determined foi 64 eies The subjects were all 


college students whose myopia ranged from 0 50 
to 13 50 D 

Plotting the logarithm of visual acuity on 
the logarithm of the degree of myopia gives a 
coefficient of correlation of + 0 95 

Confidence limits were determined for the 
regression lines and tables set up for piedictmg 
either the degree of myopia or the visual acuity 
if the other is known 

These tables have value in refraction in guard- 
ing against an overcorrection of the myopia 
The data presented would also be of value 
in detecting malingering, squinting of the eyelids 
or memorization of the charts m testing per- 
sonnel for military service or for employment 
111 industry 

Department of Physiology, Stanford University 



MELANOMA OF THE SKIN WITH INTRAOCULAR AND 

ORBITAL METASTASES 

report of a case 


JAMES R LISA, MD, and ISADORE GIVNER, MD 

NEW YORK 


It has been stated by Virchow that organs 
which are a frequent site of origin of primary 
cancer are prone not to have metastatic growth? 
Although it IS now recognized that there are 
many exceptions to this statement, the rule 
seems to apply with peculiar foice to the mela- 
notic malignant growths of the eye Most of 
the melanomas of this organ are known to be 
primary in the choroid Only a few have been 
reported as metastasizing to the eye from other 
sites of origin Recently there came under ob- 
servation at City Hospital a patient with the 
unusual occurrence of a melanotic tumor arising 
in the skin and producing intraocular metastases 
In addition, his case presented the unique feature 
of metastasis to the orbital tissue This case 
forms the basis of the present report 

REPORT OF CASE 

Htstoiy — A white man aged 68 was admitted to the 
first medical division, service of Dr Henry Marks, 
City Hospital, Welfare Island, on July 27, 1944, com- 
plaining of axillary pain, of five months’ duration Two 
years previously, a painful “strawberry” mass appeared 
in the skin of the right posterior wall of the chest The 
growth was excised surgically, an area about 2 cm 
in diameter being removed The histologic diagnosis is 
not available The patient remained in good health for 
eighteen montlis Then, at the site of the previous 
operation, another mass appeared, which was very pain- 
ful, Its appearance was soon followed by severe pain 
and swelling in the axilla The axillary mass was 
removed, mainly for relief of pain Histologic examina- 
tion showed metastatic malignant melanoma of the 
lymphatic nodes The patient also had pain in the tibia, 
both at rest and while walking Shortly after the 
second operation, widely scattered subcutaneous masses 
developed over the entire body Some nodules ulcerated 
through the skin and were very painful More recently, 
there had been increasing weakness, considerable loss 
of weight and progressive loss of vision There were 
no other data pertinent to his condition 

Physical Examtmtton — ^The patient appeared ex- 
tremely anemic and chronically ill He complained 
chiefly of persistent pain in the right axilla Scat- 
tered over the entire body were innumerable masses. 

Read before the New York Society for Clinical 
Ophthalmology, Feb S, 1945 

From the Laboratory of Pathology and Ophthal- 
mological Service, City Hospital, Welfare Island 17, 
Department of Hospitals 


ranging in size from 1 mm to 1 cm Some were 
subcutaneous and freely movable, and others were fixed 
to the skin, the largest tended to ulcerate and were 
reddish violaceous and painful The scar of the first 
operation was bright violaceous and was surrounded 
by many small masses In the axillary scar were man> 
blue-black nodules The left axillarv Ijmph nodes were 
enlarged and painful The chest nas diffusely painful to Y , 



Fig 1 — A, metastatic mass in the orbit attached tc 
tlie normal optic nerve of the left eye , B, choroi a 
lesions beneath the pigment epithelium, and C, second 
choroidal focus with melanotic cells 


The temperature was normal, 986 F , the 
: was someWhat rapid, 90 per mmute, and the 
ratory rate was 20 per minute The urine con- 
d melanin There were no other observations of 
in the general examination 

ihthalmologic examination, made two days befor 
latient’s death by Dr Alfred Kestenbaum, showed 

: 4 . _ t*parff»n tiormain 
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LISA-GIVNER—M'ELANOMA OF SKIN WITH METASTASES 


to light and in accommodation The left pupil was 
irregular in shape, owing to a raised yellow nodule 
on the nasal side of the ins 
Right Eye The retina was detached on the nasal 
side to an elevation of 10 D and was gray-green A 
^ corresponding loss of the temporal field was demon- 
strated by the confrontation test 


only the testes and the left epididymis being unmvolved 
The ribs, vertebrae and sternum had a diffuse jet black 
color The base of the skull was similarly discolored 
The vault had scattered areas of pigmentation The 
other bones were not examined The cerebrum and 
cerebellum, dura and leptomenmges had innumerable 
tumors One pigmented mass was present in the 





Fig 2— A, metastatic lesions in the ciliary bodj^ and B, metastatic lesion in the ins 


Left Eye A detachment similar to that observed 
in the right eye was seen on the temporal side 
Course The patient failed rapidly and died on the 
sixth day m the hospital, of cardiac failure and 
terminal pneumonia 

Autopsy (performed tivo and a half hours after 
death) —There were widespread metastases in the organs. 


pituitary A smear of the heart blood showed mela- 
noma cells 

Only the left eye was removed In the orbital fat 
on the nasal side was a roughly globular white mass 
lightly attached to the optic nerve by fine fibrous adhe- 
sions (fig 1 A) Externally the eye was normal On 
section, a gray-black mass was seen to occupy the 
posterior part of the globe about the nerve head, reach- 



424 


ARCHIVES OF OPHTHALMOLOGY 


mg the equator of the bulb on the midtemporal and 
inferior sides The tumor was situated in and com- 
pletely replaced the choroid It consisted of groups 
of polyhydral cells in a well vascularized connective 
tissue The nuclei were hyperchromatic and varied 
greatly in size, shape and staining reaction Cyto- 
plasmic melanin was usually abundant , a few cells 
appeared devoid of it Over the summit of the mass, 
the pigmentary layer of the retina was closely apposed 
(fig IB), the nucleated layers being- detached by a 
slight amount of subretmal fluid At the reflected edges 
of the tumor the retina was not detached Extend- 
ing anteriorly within the choroid, as far as the ora 
serrata, small masses of melanotic cells were present 
(fig 1 C) The C2hary body had areas of diffuse in- 
lolvement by similar pigmented cells (fig 2 A) In 
the ins, several similar small masses %\ere situated 
beneath the anterior limiting membrane (fig 2B) 

The orbital mass presented a slightly different appear- 
ance The malignant cells tended to be larger, more 
separated and more anaplastic and had much less pig- 
ment than those in the bulb The individual nests \\ere 
surrounded by a fine membrane, similar to the base- 
ment membrane of a gland and producing a close 
resemblance to gland formation The optic ner\e was 
not invaded 

Diagnosis — ^The diagnosis was primarj malignant 
melanoma of the skin with extensue metastases, includ- 
ing intraocular and orbital foci 

COMMENT 

Metastatic melanomas of the et e ai e extreme!} 
nncommon In a review of the medical liteia- 
ture only 7 acceptable cases were found The 
first was reported by Schiess-Gemuseus and 
Roth,^ m 1879 This report tvas followed b) 
the communications of Laubei - and Adamuk,'* 
which dealt with the same case Latei were the 
cases reported by Ten Doesscbaate,^ Cordes and 
Horner,® Corrado,® Fr} " and Kreibig ® The 
data are summarized in the accompanying table 

In Bromser’s ® case histologic examination of 
the tumor of the skin, wdiich he considered the 
primary focus, was not made, and his conclu- 
sion was questioned by Fuchs The case of 

1 Schiess-Gemuseus and Roth, AI A.rch f Ophth 
^5(pt2) 177, 1879 

2 Lauber, H Ztschi f Augenh 19 132, 1907 

3 Adamuk, V Ztscbr f Augenh 21 505, 1909 

4 Ten Doesschaate, G , abstracted, Khn Alonatsbl 
f Augenh 66 766, 1921 

5 Cordes, F C, and Hornei, W D Aletastatic 
Alelanoma of Both E^es, J A AI A 95 6S5 (Aug 30) 
1930 

6 Corrado Cancro 2 87, 1931 

7 Frj , W E Aletastatic Sarcoma of Choroid, Arch 
Ophth 9 248 (Feb ) 1933 

8 Kreibig, W Ztschr f Augenh 87 265 1935 

9 Bromser, cited b 3 ^ Leber Arch f Ophth 31 111, 
1885 

10 Fuchs, cited b^ Cordes and Horner 


Pfluger^i may be authentic, but complete con- 
firmation IS lacking 

According to de Schweinitz,!^ tumors of the 
eye of metastatic nature are characterized b} 
certain features They tend to be multiple, flat 
and bilateral Certain areas of the eye are 
usually affected The tissues surrounding the 
foci are comparatively healthy The neighboring 
blood vessels frequently have malignant cells in 
the lumen The last criterion must be accepted 
with some reservation, since this is a feature 
even of primary malignant melanoma and is 
also displayed by some carcinomas 

The present case presents many features dis- 
played by the cases previously reported The 
site of origin was the skin, similar to that in 
6 of the 7 cases in the literature All the char-y 
acteristics mentioned by de Schweimtz were 
likewise present The orbital metastasis found 


Data on Cases of Metastatic Melanoma of the Eye 


Author 

Site of Origin 

Sites of Metastasis 

Schicss Gemuseus and Roth, 1 
18<9 

Skin 

Papilla and optic 
ncne 

UBubor,= 1907 
•idamuk,® 1909 

Lids and 
conjunctiva 

Uveal tract 

Ten Doesschaati,' 19-21 

Opposite eje 

Uveal tract 

Cordes and Horner,- 1930 

Skin 

Right and left ins 
both clliarj bodies 
optic nerve 

Corrado,® ]%1 

Skin 

Ciliarj bodj 

rr>," 19 )t 

Skin 

Choroid 

Rrclhfe,® lOJa 

Skin 

Choroid 

Lisa and Gnner, 1945 

Skin 

Ohoroid, ciliarj 
body, ins, orbit 


m our case is a unique featuie, not previously 
reported with melanoma Willis^® cited 3 in- 
stances of secondary giowth involving the orbit 
and reported 1 of his owm, but none of the 
tumors were of melanotic nature The cases 
leviewed suggest that, although most melanotic 
tumors of the e}e aie piimary, the possibiht} 
should be borne in mind that the}'^ are secondary 
and careful search should be conducted for othei 
primary sites and foi evidence of multiple 
metastases 

summary 

A case of piimar} malignant melanoma of the 
skin with intraoculai and oibital metastases is 
leported The hteiatuie is reviewed 

108 East Sixt 3 -Sixth Street 

11 Pfluger, E Arch f Augenh 14 129, 1885 

12 de Schweimtz, G E , in discussion on Fr 3 

13 AVilhs, R A The Spread of Tumours in the 
Human Body, London, T & A Churchill, Ltd , 1934 
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CONGENITAL BILATERAL SUBLUXATION OF THE LENS 

REPORT OF A FAMILY 
ROBERT R. CHACE, MD 

NEW YORK 


Partial dislocation of the lens presents a defi- 
ite problem both for the patient and for the 
Lirgeon Recently, Clapp ^ reported on a family 
nth ectopic lenses in which 8 out of 11 chil- 
ren showed this defect Burch “ gave a rather 
omplete report of cases of ectopia of the lens, 
a some of which the additional feature of 
rachnodactyly was presented Attempts to im- 
irove vision m cases of partial dislocation of 
he lens frequently have met with failure 
Ilarke® expressed the opinion that the best 
reatinent was removal of the lens This usually 
nvolves the use of a loop, with more or less loss 
»f vitreous, as pointed out by Duke-Elder^ 
jCnapp ° stated the belief that the most satis- 
actory way to remove the lens is by needling — 
wo needles being used, one to impale the lens 
ind the other to produce a rent in its capsule 
3e stressed the fact that the lens capsule is smgu- 
arly difficult to puncture, being easily stretched, 
md that the lenticular material is only slowly 
ibsorbed 

The following case of bilateral subluxation of 
the lens is of interest because of the family 
history 

D G , a 6 year old girl, was first seen on June 27, 
1944 The patient was in a sight-saving class at that 
lime and vas brought for examination in an effort to 
learn whether vision might be improved 
The child was rather thin but showed no evidence of 
arachnodactjdy Vision was 10/200 in the right eye and 
3/200 in the left eye External examination showed that 
the eyes ivere normal except for exophoria of 14 D and 
a near point of convergence of 120 mm 

From the Institute of Ophthalmology of the Presby- 
terian Hospital and the Department of Ophthalmology, 
Columbia University College of Physicians and Sur- 
geons 

1 Clapp, C A A Report on a Family with Ectopic 
Lenses, Am J Ophth 27 738-740 (July) 1944 

2 Burch, F E Association of Ectopia Lentis with 
\rachnodactUy, Arch Ophth 15 645-679 (April) 1936 

3 Clarke, C C Ectopia Lentis A Pathologic and 
Clinical Study, Arch Ophth 21 124-153 (Jan) 1939 

4 Duke-Elder, W S Text-Book of Ophthal- 
mologj, St Louis, C V Mosby Compani, 1941, vol 3, 
PP 3241-3242 

5 Knapp, A Operatne Treatment of Congenital 
Subluxation of the Lens, Arch Ophth 27 158-160 
(Tan) 1942 


The pupillary reaction was normal, but indodialysis 
was present m both eyes The intraocular tension 
appeared normal on palpation Both lenses showed sub- 
luxation, with displacement upward and inward With 
the pupils dilated the zonular fibers were seen to be in 
place below The lenses were transparent and showed a 
few fine pigment granules on their anterior surfaces 
Examination of the fundus was unsatisfactory even when 
the pupils were dilated, owing to the position of the 
lenses Retinoscopic examination was impossible, and 
manifest refraction did not result in improvement of 
vision 

The past history was without significance Birth had 
been at full term, and there was no evidence of develop- 
mental anomalies other than those found in the eyes 

Operation was performed on July 10, 1944, needling 
being done on the right eye, with the two needle technic 
As little apparent change was produced, the procedure 
was repeated on Oct 16, 1944 Since, the lens has 
become progressively more opaque and is beginning to 
shrink 

Fmmly History — The family history is of extreme 
interest 

Maternal Grandfather M M was seen in the Van- 
derbilt Clinic on April 17, 1935, at the age of 56 He 
gave a history of having been struck in the right eye 
twenty days before, with resulting loss of vision Vision 
had always been poor in both eyes On examination, 
vision was 20/200 in the right eye and was limited to 
counting fingers at 3 inches (7 5 cm ) in the left eye 
The right eye was normal externally, and tension was 
25 mm Schi^tz The lens was partially dislocated down- 
ward, and the zonular fibers were visible with the 
corneal microscope The left eye was congested, with 
a tension of 38 mm Schi0tz The lens was dislocated and 
lay m the anterior chamber, and, with the patient lying 
on his back, it would recede through the dilated pupil 
On April 19, 1935 a loop extraction was done without 
inde<^my After this, with a correction of -f- 1 50 D 
sph ^ 5 00 D cyl , ax 8, vision was 20/50-1- in the 
left eye (an addition of a -f 3 00 D sph was given for 
near vision) 

On Nov 26, 1936 a preliminary iridectomy was done 
on the right eye, with uneventful recovery .Examina- 
tion on Jan 13, 1937 showed that the lens had settled 
back into the vitreous No operation was attempted 
Vision was 20/30 — 2 in the right eye, with a correction 
of -f 6 25 D sph T -t- 1 SO D cyl , ax 180 An addition 
of a -k 3 00 D sphere gave good near vision 
The patient appeared m the clinic on June 13, 1938, 
with the complaint of poor vision in the left eye Vision 
was 20/40 in the right eye and 20/200 in the left eye 
The lower half of the retina of the left eye was found 
to be detached On June 20, 1938 a diathermi*^ operation 
was done on the left eye, with an unsuccessful result 
The patient was last seen in March 1939 - 

Mother M G was seen m the Vanderbilt Clinic on 
Nov 13, 1935, at the age of 27 Vision was 20/200 m 
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each e3'e, and both lenses were partiallj" dislocated 
upward and nasally The intraocular tension was nor- 
mal On Dec 2, 1935 a needling was done on the right 
eye Recovery was uneventful, but little effect was 
produced A through and through needling was done 
on Feb 10, 1936 Absorption of the lens progressed 
slowlj' A third needling was done on October 19 
After this, the lens graduallj' disappeared Vision 
became 20/50 with a 10 50 D sphere 
The patient was last seen on June 24, 1944 ^'^lSlon in 
the right eye was then 20/70 There remains some old 
cortex, but no furthei operation is desired Near vision 
IS good with a 5 00 D sphere clipped on The left 
eve now shons exotropia of 96 D 
Maternal Aunt A M was first seen in the Vander- 
bilt Clinic on April 17, 1935, at the age of 12 Vision 
was 20/100 in each eye Both lenses were partially 
dislocated upward and nasallj-^ On Jul}' 8, 1935 a need- 
ling was done on the left eye Absorption of tlie capsule 
was slow Improvement m vision was obtained with the 
following correction 

Right eye -}- 13 50 D sph C + 1 SO D C3I , ax 130, 
vision 20/40 

Left e3'e -j- 14 00 D sph vision 20/40 


The patient was last seen on Sept 16, 1944, when 
vision was 20/30 m each eye She wears a -f 13 75 D 
sphere with each eye The lens of the right eye is un- 
changed The lens of the left eye shows an old mem- 
brane and IS partly opacified The intraocular tension 
IS normal This patient does not like her glasses, nor 
does she desire further surgical treatment Manifest 
lefraction revealed no further improvement m vision 

SUMJIARY 

A case of bilateral subluxation ot the lens in a 
child IS presented in which 3 other members of 
the family had the same disease, three genera- 
tions being represented Operation iias per- 
formed on all these persons In 1 patient the 
condition was complicated with glaucoma due, to 
the misplaced lens and by later detachment of 
the retina in that eye In all but 1 patient the ^ 
result of operation was unsatisfactory, and even 
in this patient complete absorption of the lens 
has never taken place 

635 West One Hundred and Sixt3 -Fifth Street (32) 



COMPLICATIONS INCIDENT TO SIMPLE INTRACAPSULAR EXTRACTION 

SOME PROCEDURES DESIGNED TOWARD PREVENTION 
FRANKLIN BRACKEN, M D 

NEW YORK 


Intiacapsulai exti action with pieservation of 
the lound pupil is subject to the complications 
that occur with most cataiact operations Some 
of these complications are less frequent and less 
severe, but involvement of the vitreous and ins 
takes on added significance, and it is the fie- 
quency or infrequency of this involvement that 
determines the success oi failure of this pro- 
cedure 

The best defense against the moie trouble- 
some complications peculiar to this operation is 
well placed sutures which insure adequate 
closure of the incision In my experience, 
corneal sutuies are more easily placed before 
opening the globe 

I have used a simple form of mattress, oi sec- 
tion halter, suture for the past ten yeais which 
I have found very effectual, and I shall describe 
it briefly 

Prior to section, the globe is fixed with the 
globe fixation forceps, and a 24 inch ( 1 56 cm ) 
silk suture double-armed with JCalt needles is 
inserted in the superficial stroma of the coinea 
just below the limbus, above, for a distance of 
4 or 5 mm Aftei the corneal incision, which 
IS made with a nairow conjunctival flap, the 
suture IS completed by grasping the episcleral 
fibers and the conjunctiva immediately above 
each end of the corneal suture with the needle 
point suture forceps, and each needle is passed 
through deep episcleial tissue and brought out 
through the conjunctiva 5 oi 6 mm above the 
incision A loose horizontal knot is now made 
This corneal coiiti oiling sutuie can be tightened, 
instantly closing the wound at any time, a pro- 
vision which is invaluable with unrul}'^ patients 
or in the case of sudden prolapse or herniation of 
the vitreous at or near the end of dehveiy of the 
lens This sutuie has the value of two sutures 
in the uppei part of the section, but without 
additional sutures the wound wall not immedi- 
ately become aqueous tight and the chambei null 
not hold w'hen lefilled I make a practice of 
using at least two additional corneoscleral or 
corneoepiscleial sutures at the positions of 10 
and 2 o’clock 


RUPTURE OF THE CAPSULE 

The delicate piocedure of dislocation and re- 
moA^al of the lens in its capsule does not depend 
on the forceps or the method applied It depends 
on delicacy of touch and grasp, rvhich must be 





Sketches illustrating (A) conditions just prior to dis- 
location of the lens, ivith suture in place and section and 
iridotomies completed, (B) use which may be made of 
this suture when there is fear of prolapse of the 
vitreous (the suture is drawn to bring the corneal flap 
against the emerging lens), and (Q completed closure 
of the wound, with all sutures tied 

acquired by observation and experience before 
one can grasp the lens and use sufficient traction 
to rupture the zonule w ithout tearing the capsule. 
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Most ruptuies of the capsule are caused by 
pinching the blades too tightly, by grasping an 
insufficient amount of capsule or by applying 
too much traction before lupture of the zonule 
has taken place 

The site for application of the capsule forceps 
IS controversial and must be determined by 
the individual surgeon Knapp’s ^ well known 
method of grasping and dislocating the lens has 
been adopted by many surgeons Smith - stated 
that to Arnold Knapp belongs the credit of 
showing the world how to use a capsule forceps 
properly V erhoeff,® Kirby ^ and others grasp 
the capsule near the equator, above Kirby * 
cited several disadvantages of grasping it below 

In my expeiience, few capsules tear if a wide 
grasp is made well down behind the ins This 
permits traction to be applied to a very limited 
area In pressing the Smith hook on the limbus 
over the point of traction, rupture of the zonule 
can be started without too much traction or 
injury to the ciliarj'^ body Aftei luptuie of the 
zonule has begun, the remaining fibers separate 
easily, but not easily enough to permit pulling 
the tumbling lens up thiough the pupil To 
avoid tearing the capsule, the major force in 
the maneuver must be supplied by the hook, 
with forceps traction as the guiding force How- 
ever, when a broken or greatly weakened zonule 
IS indicated by extrusion and reextrusion of the 
ins immediately after section, it is less hazard- 
ous to grasp the lens in its upper third and 
dehvei it head on, sliding the cataract from the 
eye If the capsule should rupture before the 
zonule IS broken and a gieat part of the capsule 
be removed with the forceps, the nucleus and 
the lens matter can be expressed and irrigated 
and removed from the chamber, and the pio- 
cedure becomes a simple extracapsular extrac- 
tion However, after rupture, if the capsulai 
opening is small, with the piobability of con- 
siderable cortex remaining encased behind the 
anterior capsule and the contracted pupil, a com- 
plete iridectomy should be done, and the lens 
matter should be removed Rupture of the 
capsule after the zonule is bioken usually comes 
toward the end of delivery, and if the hyaloid 
membrane has not ruptured, the capsule frag- 
ments can be carefully lemoved If not easily 
seen, they sho\v up well with gentle irrigation 

1 Knapp, A Arch Ophth 44 1, 1915 

2 Smith, H Arch Ophth 55 218, 1926 

3 Verhoeff, F H Tr Am Ophth Soc 25 1927 

4 Kirby, D B Am J Ophth 27 124, 1944 


RUPTURE OF THE HYALOID MEMBRANE AND 
PROLAPSE or THE VITREOUS 

Rupture of the hyaloid membrane and pro- 
lapse of the vitreous call for a complete iridec- 
tomy I am m accord with Kirby ® and Dun- 
nmgton® in that a complete iridectomy should 
be done in cases m which loss of vitreous is 
anticipated I must admit I have not always 
followed this rule In a few cases of fluid 
vitreous, in which loss of vitreous was small, I 
endeavored to preserve the round pupil In most 
of these cases the results w^ere gratifying The 
vitreous leceded behind the ins, and the eyes 
function and appear as well as eyes in which 
this complication did not occur In a few other 
cases the only complication w^as a decentered 
pupil, with a thin, transparent, striped band 
extending through the pupil, over the iris, to the 
point of incarceration in the section, with practi- 
cally no interference ivith vision 

With the round pupil operation, prolapse of 
the vitreous, no matter how small, is a compli- 
cation of importance While a complete iridec- 
tomy does not eliminate all the unpleasant 
sequelae, it greatly reduces the reaction on the 
part of the ins and the ciliary body 

PROLAPSE or THE IRIS 

A securely closed wound is the greatest de- 
fense against prolapse of the ins I performed 
this operation for several years without the use 
of sutures, depending entirely on a large con- 
junctival flap I then used conjunctival sutures 
for a time, but, in my experience, they gave no 
additional security Actual piolapse occurred m 
only 7 per cent of these cases, but in a number of 
instances there were varying degiees of periph- 
eral incarceration or anterior adhesion of the 
iris to the wound This was evident only on 
close inspection and caused no postoperative 
interference with healing oi function However, 
within the last year tension has developed in 2 of 
these cases, almost ten years after extraction of 
the lens Often this adhesion of the ins to the 
incision IS the first step in prolapse and is un- 
avoidable in a number of cases unless the wound 
IS made water tight oi aqueous tight and the 
ins and the cornea are separated by a filled 
chamber shortly aftei completion of the oper- 
ation After the sutures just described are 

5 Kirby, D B Prevention and Handling' of Com- 
plications Arising During and After Cataract Extrac- 
tion, Arch Ophth 25 866 (May) 1941 

6 Dunnington, J H New York State J Med 44 
2224, 1944 
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tightened and locked and I have made certain 
that the ins is in position, I fill the chamber with 
saline, solution 

In some cases the patient has had violent 
nausea or has fallen out of bed without opening 
the wound, on the other hand, I have found a 
prolapsed ins when there uas no report of dis- 
turbance But if a Avound is closed securely 
enough to hold the chamber, prolapse seldom 
develops except through direct trauma 

A minor detail, which saves trouble at times, 
is the position of the iridotomy or the peripheral 
iridectomy If the opening is made in the mid- 
position above, jt is often difficult to disengage 
and unfold the ins from the wound, where it has 
been folded back during delivery Placement of 
the iridotomy at 10 and 2 o’clock, leaving the 
most dependent part of the ins whole, simplifies 
the process of stroking the ins down into place 
and lessens the danger of rupturing the hyaloid 
membrane 

Another detail which may escape notice is 
wedging or tucking of a narrow fold of ins into 
the ins angle during section This fold is easily 
freed before dislocation of the lens but is fre- 
quently difficult to disengage afterward 

It has been my experience that the earlier 
the operation foi prolapse of the ins is per- 
formed, the more easily the tissue is replaced or 
the more cleanly it is excised, as conditions de- 
mand Secure sutures do not give way, and 
leplacement or excision is not the hazardous 
procedure of a few years ago 

It IS generally agreed that if the prolapsed 
portion contains Autreous, excision is imperative 
If the prolapse is large enough to involve the 
pupillary margin, a small iridectomy is expedient 
HoAVCA^er, Avhen the prolapsed portion is small 
and IS easily replaced in the chamber, a small 
peripheral iridectomy, Avith an additional suture 
placed at the site of extrusion, completely re- 
stores closure of the Avound and the position and 
action of the pupil 

HCMORRHAGD INTO THE ANTERIOR 
CHAMBER 

Hemorrhage into the anterior chamber is a 
fairly frequent complication of all cataract opera- 
tions In the intracapsnlar operation, AAith the 
iris intact, the possibility of a hemorrhage attain- 
ing sufficient size to rupture the AAound and 
then to extrude the ins has to be considered 
It IS generally agreed that the usual source of 
the hemon hage is the episcleral a essels under the 


conjunctival flap However, the ins is occa- 
sionally the source, particularly in the diabetic 
patient 

Corneoscleral suturing has materially reduced 
the frequency and the amount of hemorrhage 
McLean,^ Kirby,= Stallard ® and others have 
leported feAver hemorrhages with use of the 
corneoscleral sutures Suturing has definitely 
reduced this complication, but I still find hemor- 
rhage m about 10 per cent of cases However, 
the majority of such hemorrhages are smaller 
than formerly One of the greatest benefits 
derived from suturing is that even Avith the 
large hemorrhages substantial sutures hold fast, 
the Avound does not gape and the blood Avhich 
escapes from the chamber oozes out slowly so 
that the ins is piactically never earned into the 
Avound In several cases in which the blood has 
filled the chamber and (elevated the tension, the 
hemorrhage produced great pain without rup- 
turing the sutures or causing prolapse of the ins 

Removal of sutures is a delicate procedure, 
and unless it is so regarded hemon hage and 
rupture of the Avound result I have found 
O’Brien’s method of lid block most helpful m 
quieting the extremely nervous patient for re- 
moval of sutuies When the lid cannot be closed, 
there is not the tendency to rotate the eye 
upward, and the nervousness diminishes greatly 

The treatment of hemorrhages, large and 
small, IS the same and has been well summed up 
by Dunnington,® who stated that the vast ma- 
jority of patients with this complication need 
little more than rest, atropine, time and patience 

DELAYED RESTORATION OF THE ANTERIOR 
CHAMBER 

Delayed restoration of the anterior chamber 
IS the result of faulty closure of the wound or 
inefficient wound toilet 

With the intracapsular operation, the ms must 
be carefully replaced in the globe before the 
sutures are tightened If a capsulotomy has 
been performed, the lens matter and shreds of 
capsule must be irrigated and removed from the 
chamber If this is caiefully done and the su- 
tures ,are placed into structural tissues, the an- 
terior chamber Avili be refoimed and virtually 
normal in depth a fcAV hours after operation 

In routine dressing of the Avound the morn- 
ing after operation I have found extreme shal- 

7 McLean, J New Corneoscleral Suture, Arch 
Ophth 23*554 (Alarch) 1940 

8 Stallarci, H B Bnt J Ophth 22 269, 1938 
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lowness or absence of the chamber in less than 
0 28 per cent of cases since employing corneo- 
scleral sutuies 

\ 

In my opinion, the necessity of secure closuie 
of the wound cannot be too strongly stressed 
It IS one of the most important requirements 
for success with the round pupil operation 
Although this calls for patience and care in the 


sutuiing, the results gained are gratifying 
Immediate restoiation of the chamber is obtained, 
winch virtually eliminates peripheral synechia, 
prolapse of the ins, adhesions between the 
hyaloid membrane and the posterior surface of 
the cornea, epithehzation of the anterior chambei 
and early secondary glaucoma 
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INSTRUMENTS FOR USE IN OPERATION FOR CATARACT 
An Anterior Chamber Irrigator and Two Forceps Modified for Suturing 

Franklia^ Bracken, M D , New York 


The anterioi chamber irngatoi has been used 
by me for ten years The two forceps aie 
simple modifications of instiuments long in use 

ANTERIOR CHAMBER IRRIGATOR 

The anterioi chamber irrigator is a cuived, 
flattened cannula, slightly thickei than an ins 
repositor, and is fitted with a rubbei bulb The 
posterior hp of the cannula is extended shghtl} 
to avoid picking up the ins when one is aspirat- 
ing blood oi air from the chamber Free blood, 
ins pigment or foieign inattei can be iriigated 
or aspirated from the chamber through a i^eiy 
narrow opening This instrument may fre- 
quentty be used as an ins repositoi and is indis- 
pensable foi refilling or inflating the chambei 
after the cataract incision has been seem eh 
closed with sutures 

GLOBE FIXATION FORCEPS 

The globe fixation forceps is a fairly heavy 
instrument The shafts are widely separated, so 
that the globe may be grasped in its entiiet)’^ 
Each shaft may be mounted with two teeth, oi 
there may be the usual two and one These 
teeth leave the shaft at almost a light angle 
They must be veiy sharp at the point and 
broaden rapidly, so that they leadily penetiate 
the conjunctiva and engage the sclera without 


piercing it Piercing the sclera is most im- 
probable if the needle pressure is always exerted 
toward a double-toothed shaft 

The chief use of this forceps is m fixing the 
globe rigidly for the insertion of corneal and 
scleral sutures prior to section The globe is 
grasped with the teeth engaging the sclera 
temporally and nasally about 6 mm back of the 
limbus By slightly closing the forceps and at 
the same time pressing baclavard, the operator 
can hold the globe very steady Deep comeal 
and scleral sutures may be inserted without tear- 
ing the conjunctiva, causing conjunctival hemor- 
ihage or m any waj marring the field of 
operation 

CORNEOSCLERAL SUTURE FORCEPS 

The corneoscleral sutuie forceps is not unlike 
a miniature Elschnig foiceps The round teeth 
are needle sharp and leave the shaft at an angle 
of 135 degrees This forceps enables the 
operator to grasp the beveled edge of the coineal 
section and hold it fast without injuring the 
tissue The teeth must be needle sharp and set 
at an angle that enables the operator to pick 
up the episcleral fibers above the section without 
pressing the open globe appreciably The lound 
teeth are an important feature of this instru- 
ment, foi when teeth are so small they easily 
cut the tissues if the) liaie sharp edges 







• KERATOCONUS POSTICUS CIRCUMSCRIPTUS 

Report of a Case 

Philip B Greene, M D , Spokane, Wash 

^ There have been 3 cases reported in the 
English literature ^ and, lecently, 2 in the Ameri- 
can literature “ of a condition termed kera- 
toconus posticus circumsciiptus The following 
case of a patient seen in 1940, which was written 
up at that time but not published, is of interest 
in that It may shed some light on the etiology 
of this minor, and apparently rare, abnormality 


aisciosed normal conjunctivas and lids 
The pupils were round and equal and reacted to light 
and in accommodation Focal illumination revealed 
a small, faint nebula in the left cornea The rieht 
cornea was normal Vision was 20/200 in each eye 
without correction With a -250 D sphere, vision 
in the right eye was corrected to 20/20 Retinoscopic 
examination of the left eye shovVed a refractive 
error of -f0 50 D sph C-1-0 7S D cyl , axis 65, and 
correction gave 20/100 vision 



Optical section through the cornea and lens, showing the arrangement of the opacities in a direct line 


C E D , a 52 year old, white business man, con- 
sulted me for a refraction on Oct 5, 1940 His only 
complamt was difficulty in reading for any length of 
time He had worn glasses since childhood, and he 
volunteered the information that his left eye had never 
been as good as his right His health had been excel- 
lent for many years There was no unusual ocular 
condition in his ancestors A son, in school, was 
myopic No history of trauma was elicited 


1 (c) Butler, T H Keratoconus Posticus, Tr 
Ophth Soc U ICingdom 50 551, 1930, (b) Two Rare 
Corneal Conditions, Brit J Ophth 16 31, 1932, (c) 
Discussion of the Rarer Forms of Keratitis, Tr Ophth 
Soc U lOngdom 57 32, 1937 (d) Stallard, in discus- 
^on on Butler w (c) Ingram, H V Keratoconus 
Posticus, Tr Ophth Soc U Kingdom 56 263, 1936 

(®) Leopold, I H Keratoconus Posticus Cir- 
cumscriptus. Arch Ophth 30 732 (Dec) 1943 (6) 

T 0-7 Posticus Circumscnptus, Am 

J Ophth 27 1406, 1944 


The interesting features of the left eye and the expla- 
nation of his poor vision were disclosed by the corneal 
microscope / 

Situated in the middle of the cornea horizontally, 
but lying somewhat nasally, was the nebula previously 
mentioned This was roughly about 3 mm in diam- 
eter and consisted of respersive changes in the sub- 
stantia propria Seen in thin optical section and in 
“block,” the cornea was perfectly regular on the an- 
terior surface, but posteriorly it described a sharp 
anterior curve, with a resultant total thickness of the 
cornea at this point of about one-third that of the 
adjacent clear areas The rest of the cornea was 
normal The substantia propria in this area was fairlv 
clear, most of the opacity lying roughly in a ring around 
It, but the borders of the nebula were not sharp There 
was no ectasia of this local thin section 
There was a small anterior subcapsular opacitj , about 
1 mm in circumference, slightly nasal to the center 
of the lens Under this was a clear area of anterior 
cortex and adult nucleus A dense round, white 
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opacity, somewhat larger, was situated on the face, 
or in the superficial layers, of the fetal nucleus The 
posterior Y suture could be plainly made out, and on 
the posterior capsule, nasally, could be seen the for- 
mer site of the hyaloid vessels Scattered throughout 
> both lenses were fine, punctate, grayish white dots, 
which were not retractile The lens of the right eye 
showed no other opacities except changes in the 
posterior capsule marking tlie site of the hyaloid 
artery As shown m the diagram, the opacities in the 
cornea and the lens were in a direct line and gave 
the impression that such a lesion could have been pro- 
duced by piercing the cornea and the lens with a 
needle 

COMMENT 




K 

t 
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The origin of this undoubtedly congenital con- 
dition must remain speculative The mechanism 
could be explained by intrauterine inflammation 
or by an aberration in development 
The time element is fairly definite, as the deep- 
est suture of the lens, the anterior (and the pos- 
terior) Y, IS formed between the third and the 
seventh month approximately (Mann) Forma- 
tion of an adhesion, the result of intrauterine 
inflammation, between the cornea and the lens 
at this time, when the anterior chamber is very 
shallow, might conceivably result in such a con- 
dition This has been said by some authors to 
occur in cases of anterior lenticonus and of 
anterior capsular cataract, but this perhaps is 
not a true explanation, maldevelopment of the 
anterior zonule explaining the former and weak- 
ness in the anterior capsule, possibly a result 
of the lenticonus, accounting for the latter 
Delayed separation of the lens vesicle from 
the surface epithelium ® or, more probably, from 
the cornea occurring at a later date must be 
considered Collins and Parsons ^ described a 
case of such a nature in a chick, in which the lens 
vesicle had closed but remained in contact with 
the cornea Descemet’s membrane had failed to 
form, and the lens, perfectly developed, remained 
adherent to the substantia propria Assuming 
a similar occurrence in this case, it is conceiv- 
able that the adhesion to the cornea ruptured. 


3 Hess, m Graefe, A, and Saemisch, T Hand- 
buch der gesamten Augenheilkunde, Leipzig, W Engel- 
mann, 1911, vol 11, pt 9 

4 Collins, E T, and Parsons, J H Tr Ophth 
Soc U Kingdom 23 244, 1903 


freeing the lens, but too late to let the noimal 
formation of substantia propria, endothelium 
and Descemet’s membrane from the surrounding 
mesoblast proceed 

A somewhat similar fetal nuclear opacity, re- 
sulting from the adhesion to the lesser circle of 
the iris, has been described ( Conway and Thom- 
son The adhesion persisted and extended 
through clear zones of the lens to the ins 

Most congenital opacities of the cornea are 
ascribed to intrauterine inflammation, and they 
were termed internal ulcers by von Hippel ® 
Associated inflammation of the anterior uveal 
tract was described Absence of Descemet’s 
membrane in the affected area of the cornea 
is the most characteristic feature Howevei , 
Peters ® suggested as the cause an ectodermal 
failure or a delay in separation of the lens vesicle, 
and Collins and Mayou® suggested a failure 
in mesodermal development, resulting in a hiatus 
in Descemet’s membrane Coineal opacities may 
be secondary to mechanical rupture of Descemet’s 
membrane in cases of buphthalmos 

As pointed out by Leopold, Stallard^** de- 
scribed the first case of keratoconus posticus cir- 
cumscriptus, and Butler and Ingram each re- 
ported a case, to which have since been added 
a case by Leopold and 1 by Wise This condi- 
tion IS not the same as that which Butler de- 
scribed also under the term keratoconus posticus , 
the latter is a regular, geometrically precise 
increase in the cuivature of the entire posterioi 
surface of the cornea 

CONCLUSION 

A sixth case of keratoconus posticus circum- 
scriptus IS described It is possible that this 
condition represents a delayed separation of the 
lens from the cornea and is an aberration in 
development, although intrauterine inflammation 
may be considered a possible cause 

517 Old National Bank Building 

5 Conway, J A , and Thomson, I Rare Form 
of^Developmental Cataract, Brit J Ophth 13 402, 

6 Duke-Elder, W S Text-Book of Ophthalmol- 
ogj’-, St Louis, C V Mosby Company, 1938, vol 2, 
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BLEPHAROPTOSIS 

RA^YNOLD N BERKE, MD 

HACKENSACK, N J 


I Definition Ptosis 11133^ be divided into ti\o types 

1 Pseudoptosis 

2 True ptosis 
A Acquired 
B Congenital 
C Hereditary 

II Etiology’’ 

1 Acquired ptosis 

A Acute or subacute diseases 
B Intoxications 
C Syphilis 

D Lesions of the brain 
E Other causes 

2 Congenital ptosis 

A Abnormal development of the levator muscle 
B Failure of the nucleus of the third ner\e 
C Evidence to support either theory is to be 
found in 

a Postmortem examination 
b Biopsies 

c Operative observations 
d Comparative anatomy 
e Embryology 

3 Hereditari’’ ptosis 

III Incidence 

1 Of operations for ptosis 

2 Of types of operation 

IV Clinical Anomalies Associated with Ptosis 

1 Abnormal extraocular motility 

A Weakness of the superior rectus and/or 
the inferior oblique muscle 
B Exotropia 
C Esotropia 

D I'External ophthalmoplegia 
E Duane’s retraction syndrome 

2 Abnormal development of the lids 
A Epicanthus 

a Superciliary type 
b Palpebral type 
c Tarsal type 
B Blepharophimosis 
C Abnormal inner cantlius 

3 Abnormal innervation of levator, producing 
jaw-winking (Marcus Gunn phenomenon) 

4 Other abnormal developmental defects 

V Preoperative Study of Ptosis Should Include 

1 Measurement of ptosis 

2 Determination of function of levator 

3 Cocaine test 

4 Extraocular motihtv 


5 Horizontal length of palpebral fissure 

6 Position of lid fold of each upper hd 

7 Vertical width of upper tarsus 

8 Tests for visual acuity, fusion, diplopia and 
amblyopia 

9 Sensibilit3 of cornea 
VI Anatomy 

1 Upper lid 

2 Levator muscle 

3 Nerve pathways 

\ II Physiology of Upper Lid 

1 Movements of lid w’lth globe 

2 Winking movements 

3 Bell’s phenomenon 

4 Blink reflex 

VTII Surgical Treatment of Ptosis 

1 Classification of operations for ptosis 
A Utilization of frontalis muscle 
a Surgical variations 

(a) Suture material fiom lid to the 
frontalis muscle 

(b) Skin flaps from hd to frontalis 
muscle 

(c) Strips of orbicularis muscle from hd 
to frontalis muscle 

(rf) Levator tendon from lid to frontalis 
muscle 

(e) Strips of fascia lata from hd to 
frontalis muscle 

(/) Flaps of frontalis muscle from brow 
to upper hd 
b Comment 

(c) Indications and contraindications J 

(b) Advantages and disadvantages 

(c) Results of frontalis type of operation 

(d) Reasons for failure 

(a') Stretching of scar bands 
(b') Weakness of frontalis muscle 

B Utilization of superior rectus muscle 

a Surgical variations 

(a) Strip of superior rectus muscle to 
tarsus 

(b) Tendon of levator to superior rectus 
muscle 

(c) Upper tarsus to superior rectus 
muscle 

(d) Fascia lata from superior rectus 
muscle to tarsus 

(r) Strips of orbicularis from tarsus to 
superior rectus muscle 
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b Comment 

(a) Indications and contraindications 

(b) Advantages and disadvantages 

(c) Results of superior rectus type of 
operation 

{d) Reasons for failure 

(o') Pulling away of muscle strip 
(&') Weakness of superior rectus 
muscle 

C Utilization of levatoi palpebrae muscle 

a Surgical variations 

(o) Shortening of levator muscle through 
conjunctiva 

(fc) Shortening of levator muscle through 
skin 

(c) Excision of part of hd 
(o') Resection of tarsus 
(6') Resection of orbicularis muscle 
(o') Resection of orbicularis muscle 
and skin 

(d') Resection of part of entire 
thickness of lid 

b Comment 

(o) Indications and contraindications 

(6) Advantages and disadvantages 

(c) Results of shortening levator 

(d) Reasons for failure 

(o') Weak levator muscle 
(6') Pulling out of sutures 
(c') Resection of Muller’s muscle 
instead of resection of levator 
muscle or its aponeurosis 
id') Insufficient resection 

IX Criteiia for Perfect Operation for Ptosis 

X Summary 

XI Conclusion 

DEFINITION 

Blephai optosis is an abnormal drooping of 
the upper lid and may be divided into pseudo- 
ptosis and true ptosis The former may be caused 
by an abnormal widening of the palpebral fissure 
on one side, thus producing an apparent ptosis 
on the other, or it may be due to disease or in- 
creased weight of the lid on the side of the ptosis, 
such as occurs with edema, elephantiasis, lelaxed 
skin, prolapsed orbital fat, blepharochalasis, 
trachoma, tumors, endophthalmos, spasm of the 
orbicularis muscle and neurofibromatosis True 
ptosis results from inadequate lifting power of 
the levatoi palpebrae muscle and is caused by an 
abnormality of the levator muscle or of its nerve 
supply It may be congenital, acquired or heredi- 
tary in origin, unilateral or bilateral, partial or 
complete 

ETIOLOGY OF PTOSIS 
ACQUIRED PTOSIS 

Acquired ptosis is usually due to a lesion of 
the nervmus system, to trauma or to disease of 
the upper lid According to Wilbrand and 


Saenger,^ the chief causes of acquiied ptosis are 

1 Acute or subacute diseases, such as diph- 
theria, influenza, measles, erysipelas, epidemic 
cerebral meningitis, typhus, pneumonia, acute 
rheumatism and septicema 

2 Intoxications, such as occui from the coal 
tar derivatives, lead poisoning and botulism 

3 Syphilis of the upper lid, the orbit, the roots 
of the third nerve, the nucleus of the third nerve, 
the supranuclear centers or the cortical centers 

4 Lesions of the brain substance, such as 
hemorrhage, softening of the brain, abscess for- 
mation, meningitis, sinus thrombosis and brain 
tumor 

5 Other causes, such as myasthenia gravis, 
trauma, multiple neuritis, Landry’s paralysis, 
polyneuritis, diseases of the orbit or the nasal 
sinuses, Horner’s syndrome, late acquired hered- 
itary ptosis and hysteria 

Acquired ptosis does not become a surgical 
problem until one is certain that other means of 
treatment will not effect a cure, and then only if 
curing the ptosis does not result in diplopia, 
corneal exposure or ulceration 

CONGENITAL PTOSIS 

The cause of congenital ptosis is either a devel- 
opmental defect of the levator muscle or a lesion 
of the central nervous system Because facts to 
prove either theory are few and inconclusive, 
there is no unanimity of opinion on this sub- 
ject, some authors contending that the cause is 
primarily nervous and others that it is primarily 
muscular Evidence to support either theory 
comes from biopsies, operative observations and 
postmortem examinations of patients with con- 
genital ptosis Embryology and comparative 
anatomy also help to explain the origin of con- 
genital ptosis 

Anatotmc and Htsfologjc Shidtes on Congem- 
fal Ptosis — In 1900 Wilbrand and Saenger,’^ in 
their monumental work, reviewed the literature 
on congenital ptosis up to that time They were 
able to find the report of only 1 case m which the 
entire orbital contents had been examined post 
mortem This w^as Heuck’s- report on a family 
m which congenital ptosis affected the mother, 
aged 53 , twm sons, aged 18 and 16, and a daugh- 
ter, aged 12 All had had complete ptosis since 
birth and shoved defective ocular motility m 

1 Wilbrand, H , and Saenger, A Die Neurologic 

des Auges, Wiesbaden, J F Bergmann, 1900, vol I 
p 85 ’ 

2 Heuck, G Ueber angeborenen vererbten Beweg- 

lichkeits-Defect der Augen, Khn Monatsbl f Aueenb 
17 253 1879 ^ 
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all directions, especially in upward gaze The 
18 year old 3 fOuth died, and both orbits were re- 
moved post mortem for examination In the 
right orbit a poorly developed levator muscle, 
only 2 mm wide, was found In the left orbit 
no trace of the levator was detectable, even though 
special search was made for it Examination of 
the othei extraocular muscles showed that the 
superior rectus muscles were very thin and al- 
most membianous and that the other rectus mus- 
cles were abnormally inserted into the globe He 
made no study of the third nerve or of its nucleus 
In 1895 Bach ® reported a case of a girl aged 18 
who had congenital ptosis, epicanthus and limi- 
tation of extraocular motility After death large 
pieces of the muscles of the eye were removed 
Microscopic study showed marked atrophy and 
poor development of the levator, as well as 
atrophy of the superior rectus In 1895 Ahl- 
strom ^ described a case of complete congenital 
ptosis m which only a few tendon fibers were 
demonstrable m the right upper hd and there 
was no trace of a levator tendon in the left upper 
hd Other anatomic defects of the extraocular 
muscles associated with congenital ptosis are ^ 
bifurcation of the internal rectus, failure of sepa- 
ration of the muscles, abnormal insertions, con- 
nective tissue strands m place of muscles and 
complete failure of the muscles 
A few authors have demonstrated changes m 
the third nerve, or m the nucleus of the third 
nerve, but m most of the cases ptosis has been 
associated with hydrocephalus or other disease 
of the central nervous system At operation 
Bach ® observed a case of congenital ptosis in 
which the levator tendon was demonstrated to be 
normally inserted and of normal length and width 
He concluded, without examining the brain or 
the entire orbit, that here there must have been a 
defect of nerve conduction or an aplasia of the 
nuclear region of the third nerve Siemerhng ° 
examined the brain and the orbits of a patient 
with mild unilateral congenital ptosis and inactive 
pupils Autopsy showed leptomeningitis, a sub- 
dural hemorrhage and purulent bronchitis His- 
tologic examination of the brain and orbits showed 
mild degeneration of the levator muscle fibers 
on the side of the ptosfs and bilateral degener- 

3 Bach, L Anatomischer Befund eines doppel- 
seitigen angeborenen Kryptophthalmos beim Kaninchen, 
Arch f Augenh 32 16-32, 1895-1896 

4 Ahlstrom, G Doppelseitige kongenitale Ptosis 
und Unbeweglichkeit der Bulbi, Beitr z Augenh 11 
523, 1895 

5 Siemerhng, E Anatomischer Befund bei ein- 
seitiger congenitaler Ptosis, Arch f Psychiat 23 764- 
774, 1891-1892 


ation of certain portions of the nucleus of the 
third nerve He speculated that the cause of the 
ptosis m his case was a defective development of 
the nucleus of the third nerve Wilbrand and 
Saenger ^ described degenerative changes in the 
nucleus of the third nerve of a man with bilateral 
congenital ptosis who died of tuberculosis at 47 
years of age They did not study the orbits or 
the levator muscles 

Several cases of congenital ptosis, associated 
with limitation of extraocular motility, are re- 
ported in the literature as instances of ophthal- 
moplegia externa In 1924 Posey ® reviewed the 
literature on anomalies of the extraocular muscles 
and added observations of his own In 1927 
Mackhn ’’ made some additional reports Cal- 
houn,® Stephenson,® Lawford,^® Harman,^^ Mc- 
Cubbin,^® de Schwemitz and others have 
contributed to this subject 

A review of the literature on the anatomic 
observations in cases of congenital ptosis shows 
that when such studies have been carried out 
some defect of the levator muscle has always been 
found In those few cases m which defects have 
been noted m the third nerve or its nucleus, 
these defects could be explained on the basis of 
hydrocephalus, the presence of disease of the 
brain or an ascending degeneration of the third 


6 Posey, W C Concerning Some Gross Structural 
Anomalies of the Muscles of the Eye and Its Adnexa, 
Arch Ophth 53 344-354 (July) 1924 

7 Mackhn, M T Hereditary Abnormalities of the 
Eye, Canad M A J 16 1340-1342 (Nov) 1926, 17 
55-60 (Jan), 327 (March), 421 (April) 1927 

8 Calhoun, F P Chronic Progressive Ophthal- 
moplegia Externa, South M J 20 923-925 (Dec ) 
1927 

9 Stephenson, S A Case of Incomplete Congenital 
Ophthalmoplegia Externa, Ophthalmoscope 6 678-685, 
1908 

10 Lawford, J B Congenital and Hereditary De- 
fects of Ocular Movements, Ophth Rev 6 363, 188/, 
Congenital Hereditary Defects of Ocular Movements, 
Tr Ophth Soc U Kingdom 8 262-274, 1888 

11 Harman, N B Absence of Internal and External 
Recti Aluscles, Tr Ophth Soc U Kingdom 25 281-286, 


'04-1905 

12 McCubbm, J B A Case of 

f. Extrinsic and Intrinsic, Am J Ophth 28 69-73, 

11 

13 de Schwemitz, G E Complete Bilateral Con- 

inital Ophthalmoplegia and Double p 

:rebral Cortical Atrophy of Frontal and Parietal 
sgions (Encephalograms), Oinical Communication, 
rch Ophth 5 15-28 (Jan ) 1931 -r, r f 

14 Steinheim Blepharoptosis congenita und Defect 
ir Muscul recti superiores, Klin Monatsbl f A'lgen 

! 99-102 1877 Pfluger Strabismus congenitus (. 
die), ibid 14 157, 1876 Natale, A Ptosis congem- 
s y anomalias musculares. Rev de especialid 3 908 
7 (Dec) 1928 
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nerve Von Giiddeii/= Biouwer/® Chace^* and 
others have shown that removal of the eye or 
one of the extraocular muscles in very young 
animals results m degenerative changes in the 
nuclei concerned Therefore, one would expect 
to find secondary changes m the nucleus of the 
third nerve m all cases of congenital ptosis Also, 
the fact that the internal muscles of the eye are 
not affected m cases of ptosis is a strong point 
against the theory of the nervous origin of ptosis 
Rodin and Barkan^® were unable to find moie 
than 1 undisputed case of hereditary congenital 
total ophthalmoplegia in the literature Cer- 
tainly, if congenital ptosis were due primarily to 
a lesion of the nucleus of the third nerve, the 
accommodation and pupillary reflexes should be 
affected more often Furthermore, abnormal 
insertions, bifurcation and incomplete separa- 
tion of the muscles and other anatomic defects 
associated with ptosis cannot be explained satis- 
factorily by the theory of a nervous origin 
Coinpai ative Anatomy and Embi yology of the 
Levator Palpebrae Muscle — Comparative anat- 
omy shows that the earliest extraocular muscles 
m the lowest vertebrates appeared simultaneously 
with the eye and have remained essentially un- 
changed throughout the entire vertebrate series 
Indeed, except for the absence of the levator in 
the lower vertebrates, the number and nerve re- 
lationships of the extraocular muscles are essen- 
tially the same m man as in the dogfish The 
levator muscle appears first in the mammals and 
IS the most recently acquired of the extraocular 
muscles The fact that recently acquired struc- 

15 von Gudden, cited by Howe, L The Muscles of 
the Eye, New York, G P Putnam’s Sons, 1907, vol 
1, P 96 

16 Brouwer, B Kdinisch-anatomische Untersucbung 
uber den Oculomotonuskern, Ztchr f d ges Neurol 
u Psychiat 40 152-189, 1918 

17 Chace, R R Structural Changes in External 
Geniculate Body of Rat Following Removal of Eyes, 
Arch Ophth 30.75-86 (July) 1943 

18 Hamburger, V The Effects of Wing Bud Extir- 
pation on the Development of the Cerebral Nervous 
System in Chick Embryos, J Exper Zool 68 449- 
494 (Aug ) 1935 Bernheimer, S Die Reflexbahn der 
Pupillarreaction, Arch f Ophtli 47 1, 1899 cited h\ 
Stevens, G T Motor Apparatus of the Eyes, Philadel- 
phia, F A Davis Companj’^, 1906 

19 Rodin, F H , and Barkan, H Hercditar 3 
Congenital Ptosis Report of Pedigree and ReMew of 
Literature, Am J Ophth 18 213-225 (lilarch) 1935 

20 Neal, H V The Histor} of the Eje Muscles, J 
Morphol 30-433-453, 1918 

21 (a) Comparatne Ophthalmology, in Wood, C A 
'American Encjclopedia and Dictionarj- of Ophthal- 
niologj, Chicago, Cleveland Press 1914, ^ol 4, p 2621 
(b) Walls, G L The Vertebrate Ej-e and Its Adaptne 
Radiation, Bulletin 19, Cranbrook Institute of Science, 


tures are more vulnerable to abnormal develop- 
ment may explain why the levator is often defec- 
tively developed in man 

Embryonically the levator muscle does not 
appear until comparatively late The first trace 
of the extraocular muscles m man can be seen at 
the 7 mm stage During the 20 mm stage the 
four rectus muscles and the two oblique muscles 
can be recognized The levator muscle develops 
later from the medial side of the superior rectus 
ill the third month but does not reach its final 
position until the 75 mm stage, or the fourth 
month This pattern of development is of clini- 
cal interest because it helps to explain the cause 
of congenital ptosis For example, if this devel- 
opmental process should be hindered before the 
20 mm stage, any or all of the extraocular mus- 
cles will be defective If development after the 
20 mm and before the 75 mm stage should be 
hindered, the levator will be defective or absent 
If the superior rectus fails to develop, the levator 
IS always absent, although the reverse does not 
occur This explains the frequent association of 
ptosis with weakness of the superior rectus and 
bears out the clinical observation that “no case 
of defective upward movement of the eye with 
perfect movement of the lid is known ” 

The embryonic origin of Muller's muscle 
of the upper Iid is unlcnown Ida Mann does not 
discuss this subject, nor do any of the standard 
textbooks on embryology However, from com- 
parative anatomy one learns that the anlage of 
Muller's muscle existed long before the levator 
appeared phylogenetically Groyer showed that 
in the water mammals this muscle is made up of 
striated muscle fibers but that m land mammals 
it consists of smooth muscle fibers In the seal 


1942 (<r) Waardenburg, P J Die Zuruckfuhrung einer 
Reihe erblich-angeborener familiarer Augenmissbild- 
ungen auf eine Fixation normaler fetaler Verhaltnissp 
^rcb f Ophth 124.221-299, 1930 (d) Collins, E T ' 

Changes in the Visual Organs Correlated with the 
Adoption of Arboreal Life and with the Assumption of 
Ei^ct Posture, Tr Ophth Soc U Kingdom 41 10-90, 

22 :Mann, I The Development of the Human 
E 3 ^e, London, Cambridge University Press, 1928 

23 Mann, I Developmental Abnormalities of the 
Eye, London, Cambridge University Press, 1937 

1 f ^fuller, A Ueber glatte Muskeln an den Augen- 
lidern des Menschen und der Saugethiere, Verhandl d 
ph 3 s-med Gesellsch m Wurzburg 9.244, 1859 

25 Groyer, F yergleichende Anatomic des Musculus 
ybitalis und der Musculi palpebrales, Sitzungsb d k 
Akad d Wissensch Math -naturw Cl 112 51-100 
iy)3, Zur Anatomic des AIusc palpebral sup des 
Menschen, Ztschr f Augenh 14 365, 1905, Ueber der 
Zusammenhang der .Musculi tarsales mit den geraden 
.Augenmuskeln beim ^ilenschen und Saugetieren Tn- 
ternat Monatschr f Anat u Phvsiol 23.210-226,1906 
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and the dolphin, neither of which have a levator 
muscle, the superior rectus branches as it ap- 
proaches the eyeball, one branch going to the 
globe and the other to the upper lid In all land 
mammals Muller’s muscle has become separated 
from the superior rectus and is a part of the 
levator Groyer stated the belief that both the 
levator and Muller’s muscle develop from the 
superior rectus but that Muller’s muscle is oldei 
phylogenetically This may explain why Mul- 
ler’s muscle has never been described as absent 
m cases of ptosis, probably because phylogeneti- 
cally older organs are less vulnerable to atavism 
or to abnormal development than are newly ac- 
quired ones 

The treatment of congenital ptosis is pri- 
marily surgical and will be discussed with the 
various operations devised to remed)’’ this con- 
dition 

HEREDITARY PTOSIS 

Hereditar}'^ ptosis may manifest itself at birth 
(congenital type) or later in life (adult and 
juvenile types) The congenital variety is most 
likely due to a developmental defect of the levator 
muscle Usually only one member of a family is 
affected, but sometimes congenital ptosis is 
familial and then can be transmitted eithei as a 
dominant or as a recessive characteristic A 
number of excellent pedigrees on familial ptosis 
have been reported In 1919 Briggs presented 
a family tree in which hereditary congenital ptosis 
affected 64 members, distributed over 6 genera- 
tions, both males and females being affected, ac- 
coidmg to the mendelian rule of dominance In 
all but 1 of his cases the superior rectus was 
normal Usher published a pedigree m which 
bilateral ptosis associated with epicanthus af- 
fected 18 members, all the affected persons being 
in continuous line of descent from 1 affected male 
The author pointed out that congenital ptosis 
without epicanthus is common, ptosis with epi- 
canthus IS less common and epicanthus without 
ptosis IS rare Ross-® and Mcllioy-® also re- 
ported pedigrees showing association of ptosis 
with epicanthus Rodin and Balkan^’’ lecorded 

26 Briggs, H H Hereditary Congenital Ptosis 
with Report of Sixt 3 -Four Cases Conforming to the 
Mendelian Rule of Dominance, Am J Ophth 2 408- 
417 (June) 1919 

27 Usher, C H A Pedigree of Epicanthus and 
Ptosis, Ann Eugenics 1 129-138, 1925 

28 Ross, N Congenital Epicanthus and Ptosis 
Transmitted Through Four Generations, Brit M J 
1 378-379 (Feb 27) 1932 

29 Mcllroy, J H Hereditary Ptosis with Epican- 
thus Case with Pedigree Extending over Four Gen- 
erations, Proc Roy Soc Med (Sect Ophth ) 23 17- 
20 (Jan) 1930 


bilateral ptosis with incomplete external oph- 
thalmoplegia m a mother and 2 daughters 
Rodin later leported the pedigree of 4 genera- 
tions m which hereditary congenital ptosis af- 
fected only one eye and the pedigree of 1 genera- 
tion 111 which bilateral congenital ptosis was 
associated with epicanthus Ptosis associated 
with blepharophimosis, affecting 21 out of 38 
persons m 5 generations, was noted by Dimitry 
Bradburne reported on a family in which bi- 
lateral ptosis associated with hereditary ophthal- 
moplegia affected 5 generations De Schwemitz 
described in detail the encephalograms of a patient 
with congenital ptosis and external ophthalmo- 
plegia Tatar and von Pap reported cases of 
ptosis associated with mental weakness Waar- 
denburg describes defects of the inner canthus 
in patients with ptosis A case of jaw-winking 
associated with ptosis was reported by Sinclair 
A lare type of paradoxic ptosis was described by 
Yanes 

The noncongemtal, or late developing, type of 
hereditary ptosis is rare It was first described 
by Fuchs in patients between 30 and 60 years 
of age Collins described a case of this type 
which he attributed to abiotrophy— la sort of 
hereditary lack of vital force affecting the levator 
muscle Forsberg cited the pedigrees of 67 
persons, of whom 6 males and 6 females had the 
onset of ptosis between the ages of 5 and 20 years 
of age 

INCIDENCE OF PTOSIS 


No figures are available for the incidence of 
ptosis in the general population, but hospital 
reports show that operations for ptosis comprise 
less than 1 per cent of all surgical procedures on 
the eye Of 4,726 operations on the eye done 


30 Rodin, F H Pedigree of Four Generations of 
Hereditary Congenital Ptosis Affecting Only One Eye 
and Pedigree of One Generation of Congenital Ptosis 
with Epicanthus, Am J Ophth 19 597-599 (Ju y) 

1936 ^ T r. Ufi 

31 Dimitry, T J Hereditary Ptosis, Am J Ophth 

4 655-658 (Sept) 1921 ^ , 

32 Bradburne, A A Hereditary Ophthalmoplegia in 
Five Generations, Tr Ophth Soc U Kingdom 32 142- 
153 1911-1912 

33 Tatar T and von Pap, V Erbliche Ptosis und 

ScSva™™, A“h f 0,l..h 627.633, 1941 

34 Sinclair, W W Abnormal Associated Move- 
ments of the Eyelids, Ophth Rev 14 307-319, 1895 

35 Yanes, T R Paradoxic Monocular Ptosis, Aren 
Ophth 23 1169-1172 (June) 1940 

36 Fuchs E Ueber isolierte doppelseitige Ptosis, 
Arch f Ophth 36 (pt 1) 234-259, 1890 

37 Collins, E T Hereditary 
-Ophthalmic Abiotrophies, Internat Cong Ophfli 

^^S^I’oiSrg, C W Hereditary Ptosis, Journal- 
Lancet 52 378-380 (June) 1932 
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at Wills Hospital in 1941, 32, oi 0 69 pei cent,"’ 
weie foi ptosis The incidence oi opeiations foi 
ptosis lanked twenty-seventh in the list of opei- 
ative piocedures perfoiined Of 19,146 opeia- 
tions on the eye done at the New Yoik Eye and 
Ear Infnmaiy foi the seven )'icai peiiod fiom 
1936 to 1942 inclusive, 168, or 0 88 pei cent ucie 
toi ptosis The avei age numbei of opci ations foi 
ptosis pel yeai at this institution ^^<ls 24 At the 
]\Ianhattan Eye, Eai and 1 hi oat Hospital,’" 

2 971 operations on the eye were done in 1941. 
17, or 0 57 pel cent, of which v eie foi ptosis In 
1932 Mooi fields Hospital, London,'” had 3,276 
“in patients ” of whom 23, or 0 97 pei cent, had 
operations, foi ptosis The ratio of congenital 
to acquiied ptosis is about 3 to 1 In 1932 Moor- 
fields Hospital did 23 opeiations foi ptosis, 16 of 
i\hich were foi the congenital and 7 for the ac- 
quired type In 1941 the New York Eye and 
Ear Infirmary did 26 opeiations foi ptosis, 20 
of which were foi congenital and 6 for acquiied 
ptosis 

The kind of opeiation for ptosis done at each 
hospital was generally not listed m the annual 
repoits, but when the type was listed, it seemed 
to vary accoiding to the locality of the hospital 
At Moorfields Hospital, the Lexei opeiation 
(stiips of fascia lata to the frontalis muscle) was 
generally done Of the 17 cases in which opera- 
tion was performed for ptosis at the Manhattan 
Eye, Ear and Throat Elospital, the Blaskovics 
pi ocedure was done in 8, the Gillet de Gi andmoiit 
operation in 3, the Eversbusch in 2, the Wheelei 
operation in 2, the Steatfield-Snellen opeiation 
in 1 and the Young operation m 1 At the lattei 
institution, therefoie, resection or shortening of 
the levator muscle was the procedure of choice 

CLINICAL ANOMALIES ASSOCIATED 
WITH CONGENITAL PTOSIS 

A review of the literature on congenital ptosis 
shows that the following clinical anomalies may 
be associated with ptosis 

A Abnormal extraoculai motility 

1 Weakness of the super loi lectus muscle 

2 Weakness of the superior lectus and 
the infer 101 oblique muscle 

39 Report from the Wills Hospital, Philadelphia, 
1941 

40 This percentage is low because minor operations, 
such as those for chalazion, wei e included in the 
statistics 

41 Annual Report of the New York Eye and Ear 
Infirmary, New York, 1936-1939, 1940-1942 

42 Report of the Manhattan Eye, Eai and Throat 
Hospital, New York, 1941 

43 Report of the Moorfields Hospital, London, 1932 


3 Esotiopia 01 exotiopia 
A \Veakness oi fibrosis of the external 
rectus muscle (retraction syndrome of 
Duane) 

5 More or less complete external oph- 
thalmoplegia, with absence, bifurcation 
01 abnormal mseition of the extia- 
OLulai muscles 

B Abnormal development of the lids 

1 Epicanthus 

(a) Superciliaiy type — a fold of skin 
extending from the brow to the 
lower lid 

(b) Palpebral type — a fold of skin ex- 
tending from the upper lid above 
the tarsus to the lower hd 

(c) Tarsal type — a fold of skin extend- 
ing from the taisal portion of the 
upper lid to the lower Iid 

2 Blepharophimosis — an abnormally shoi t 
fissure horizontally 

3 Abnormal inner canthus, e g , an ab- 
noimally long inner canthal ligament, 
with defective development of the car un- 
cle and the semilunar fold 

C Abnormal innervation of the levator mus- 
cle, producing jaw-wmkmg (Marcus Gunn 
phenomenon) 

D Otbei abnormal developmental defects 
such as extra toes and fingers and feeble- 
mindedness 

PREOPERATIVE STUDY OF PTOSIS 

Before every operation to correct ptosis the 
following data should be determined 

1 The amount of ptosis in the eyes up, in the 
eyes straight ahead and m the eyes down posi- 
tion 

2 The amount of the function of the levatoi 
present, if ani' 

3 1 he extiaocular motility of each eye, espe- 
cially that of the superior lectus muscle 

4 The length of the palpebral fissures hoii- 
zontally 

5 The position of the uppei lid fold of each eye 

6 The vei tical width of the tai sus 

7 The effect on the ptosis of instillation of 
drops of cocaine 

8 The vision of the tw^o eyes and the presence 
of fusion, diplopia oi amblyopia 

9 The sensibility of the cornea 
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There is no entirely satisfactory way to 
measure ptosis Dianoux and associates used 
a perimeter, asking the patient to read a caid 
as it was moved upward along the arc of the 
perimeter The place where the hd covered the 
pupil and reading became impossible was noted 
and recorded in degrees as a measure of the 
- ptosis present This method has several disad- 
vantages It cannot be used with small children, 
with amblyopic eyes, or with paralysis of the 
superior rectus Bullcy equipment is necessar}^, 
and, w'hat is more important, it is difficult to 
transpose the readings into figures which have 
meaning to the surgeon at the tune of operation 

A second method consists in measuring the 
vertical width of the palpebral fissure of each eye 
m three directions of gaze, namely, with eyes 
looking up, with eyes looking stiaight ahead and 
with eyes looking doivn This method has one 
disadvantage namely, the movement of the upper 
hd is measured from a nonstationary object, the 
lower hd It is well known that the lower lid 
moves upward ivhen one is looking up and moves 
down when one is looking dowm In cases of 
complete ptosis, m w'hich there is no movement 
of the upper hd, the vertical width of the palpe- 
bral fissure may be 1 mm oi less with eyes 
looking up, 2 mm with eyes straight ahead and 
as much as 5 oi 6 mm wuth eyes looking down 
Measurements of this kind give an ei roneous im- 
pression of the function of the levator because any 
variation in the width of the palpebral fissure is 
due solely to the rise and fall of the lower lid, 
and not to elevation of the upper hd Furthei- 
more, these measurements of ptosis are of little 
help to the surgeon at the time of operation in 
determining the amount of resection of the levator 
to be done because the base line, from w^hich the 
measurements are taken, (the margin of the 
low'^er hd) is a nonstationar}^ one 

A third method of measuring ptosis is to use 
the orbital rim at its highest point as the base 
from which to measure movements of the uppei 
hd This can be done ivith a compass, a milli- 
meter rule, a Jameson rule or some similar in- 
strument for measuring While the patient is 
looking down, the examiner’s thumb is placed 
above the patient’s brow to steady one end of 
the rule, which is placed against oi at the level of 
tlie superior orbital rim The distance from the 

44 Dianoux , Duverger, C , and V elter, E , cited by 
Sedan, J , in Bailliart, P , Coutela, C , Redslob, E , and 
Velter, E Traite d’ophthalmologie. Pans, Masson & 
Cie, 1939, vol 7, p 1066 


orbital nm to the margin of the upper hd is 
noted The patient is then asked to look straight 
ahead, and the amount of elevation of the lid is 
noted in this position, as well as when he is 
looking up This method measures directly the 
amount of ptosis and the elevation of the uppei 
hd and, at the same time, prevents the frontalis 
muscle from affecting the measurements of ptosis 
If the upper hd does not move upward when the 
eyes are looking up, complete ptosis is obviously 
present With this method the surgeon can de- 
termine before opeiation the amount of correc- 
tion needed and at the time of operation the 
amount of correction secured 

To the ophthalmic surgeon it is of the utmost 
importance to determine if possible the anatomic 
condition of the levator muscle before operation, 
especially if a resection of this muscle is contem- 
plated If the levator is entirely absent, it is utter 
folly to attempt resection of something which 
does not exist The surgeon has at his disposal 
three methods of determining the functional 
state of the levator muscle First, if the hd is 
elevated, the fissure widened or the upper hd 
fold deepened in upward gaze wdiile the frontalis 
IS kept from acting, it is proof of action of the 
levator Second, if the superior rectus is weak, 
the levator is often poorl}’- developed or weak 
Third, if the fissure becomes wider after instilla- 
tion of a few'^ drops of cocaine, the levator is 
presumed to be present 

45 Ptosis due to paralysis of the sympathetic nerve 
supply to Muller’s muscle (Horner’s syndrome) may 
produce 3 to 4 mm of ptosis and may be “cured” by 
the instillation of eye drops of cocaine (Lancaster, W B 
Operative Treatment of Ptosis, Tr Am Acad Ophth 
24 235-263, 1919) This “cure” has been attributed 
to the action of cocaine directly on the smooth muscle of 
the upper lid Certain authors have suggested the use 
of this test to determine the presence or absence of the 
levator muscle in cases of congenital ptosis Adler 
(Clinical Physiology of the Eye, New York, The Mac- 
millan Company, 1933, pp 6-12) stated that cocaine has 
no effect in cases of congenital ptosis because the 
levator is absent and Muller’s muscle has no fixed point 
from which to lift the lid Briggses reported that 
cocaine had no effect on the ptosis in his cases, and he 
assumed that this was due to the absence of the levator 
Bradburne 32 reported on a pedigree in which congenital 
ptosis ran through 5 generations and affected 17 out of 
37 members, in some cases there was no action of 
Muller’s muscle, while in others "the action of Muller’s 
muscle was plainly seen on attempting to open the eye” 
Apparently, the autlior did not use cocaine Just how 
he determined that this muscle was present vas not 
disclosed Koster (Ztschr f Augenh 3 304-307, 1900, 
Nederl tijdschr v geneesk 35 417-419, 1899, ab- 

(Footnotc continncd on next page) 
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In addition to a study of the behavior of the 
levator, special attention should be paid to the 
function of the extraocular muscles Associated 
with ptosis often is a weakness of elevation of 
the globe, rvhich contiaindicates any opeiation foi 
ptosis until the hypotiopia can be lemedied 
Especially is this tiue of those opeiations which 
utilize the lifting powei of the supeiioi lectiis to 
support the ptosed lid If the patient cannot loll 
his coinea upivaid undei cover of the upper lid 
duiiiig sleep, exposuie keiatitis and loss of the 
eye may result Also, exotiopia and esotropia, 
if associated ivith ptosis, can best be remedied 
befoie the ptosis is coriected 

The horizontal length of the palpebial fissuie 
^ should be measured in all cases of ptosis to rule 
out the presence of blepharophimosis If this 
condition is present, the fisstiies should be 
lengthened before the ptosis is coriected 

The position of the upper lid fold of each ej^e 
should be recorded preoperatively, so that the 
surgeon will know^ at operation wdiere to place 
the lid fold of the ptosed lid Caie in details like 
these produces better cosmetic results The ver- 
tical wudth of the tarsus should be recoided pie- 
operatively, so that the surgeon can estimate liow^ 
much tarsus may be safely removed without pro- 
, ducing a postoperative notch of the margin of 
the lid De Blaskovics advocated removing all 
but 1 5 mm of the tarsus if necessary Most 
authorities advocate leaving at least 3 mm of 
tarsus in the midline to support the normal arch 
of the margin of the upper lid The vertical wudth 
of the tarsus influences the amount of coriection 

stracted, Jahresb u d Leistung u Fortschr im Geb 
d Ophth , 1899, p 556) studied the effect on the 
upper hd of instilling drops of cocaine in the eyes of 
patients with congenital ptosis He stated that if widen- 
/r mg occurs it is proof that the levator is present He 
^ assumed that Muller’s muscle was always present in 
cases of congenital ptosis and concluded that if cocaine 
failed to elevate the hd the levator was absent Mahoney 
and Sheehan (Experimental Ptosis in Primates, Arch 
Neurol & Psychiat 35 99-108 [Jan ] 1936) showed that 
after they had produced ptosis in monkeys by resection 
of the third nerve and the superior cervical ganglion, 
elevation of the hd occurred in fright or after the injec- 
tion of epinephrine They explained this elevation by 
assuming that the smooth muscle in the upper hd con- 
tracted even though the third nerve, the sympathetic 
fibers and the levator muscle were paralyzed The value 
of the cocaine test for determining the presence of the 
^ levator muscle in cases of congenital ptosis seems at 
present somewhat uncertain, from available information 
46 de Blaskovics, L Treatment of Ptosis Forma- 
tion of a Fold in the Eyelid and Resection of the Leva- 
tor and Tarsus, Arch Ophth 1 672-680 (June) 1929 


achieved m all operations wdnch employ the su- 
perior lectus to elevate the lid (especially the 
opeiations of Tramor, Young, Gieeves and 
Jameson), as well as the operation of taisal resec- 
tion, w itb or wnthout resection of the levatoi 

Obviously, every patient with ptosis should 
have tests for visual acuity, fusion, diplopia and 
amblyopia If the patient has good vision with 
fusion before opeiation, it is important to employ 
an opeiation for ptosis wdnch is least likely to 
distui b his binocular vision If diplopia is pi esent 
Ijefore operation wdien the ptosed hd is elevated, 
this should be collected before the ptosis is reme- 
died If amblyopia is present, the danger of dis- 
tui bing fusion or of pioducing diplopia post- 
operatively is negligible, because here the object 
of the operation is pnmaiily cosmetic The tac- 
tile sensibility of the cornea should be noted pie- 
operatively, for if the cornea is anesthetic one 
can be almost certain that uncovering the cornea 
will result sooner or later m neuroparalytic 
keratitis, wuth possible loss of the eye 

ANATOMY OF THE UPPER LID AND 
THE LEVATOR MUSCLE 

From a special study of the orbits of cadavers 
and a careful perusal of the available textbooks 
on the anatomy of the uppei hd, one wall note that 
the hd IS made up of seven layers of tissue These 
layers may be described, briefly, as follow^s 

1 The skin is firmly adherent to the underlying 
tissues of the brow’ and extends from the brow 
to the margin of the hd About 5 or 6 mm above 
the lashes the skin is thrown into a horizontal 
fold, called the upper hd fold, which marks the 
line of insertion of the terminal fibers of the 
levator aponeuiosis These fibers serve to keep 
the loose skin of the upper hd from prolapsing 
over the lashes Elsewheie the skin is loosely 
attached to the underlying orbicularis muscle, 
except at the margin of the hd and at the internal 
and external canthal ligaments 

47 (a) Whitnall, S E Anatomy of the Human 
Orbit, ed 2, New York, Oxford University Press, 1932 
(b) Eisler, P Die Anatomic des menschlichen Auges, 
in Schieck, H, and Bruckner, A Kurzes Handbuch 
der Ophthalmologic, Berlin, Julius Springer, 1930, vol 
1, p 198 (c) Hesser, C Der Bindegewebsapparat und 
die glatte Muskulatur der Orbita beim Menschen m 
normalen Zustande, Anat Hefte 49 1-302, 1913 (d) 

Kronfeld, P C , McHugh, G , and Polyak, S L The 
Human Eye, Rochester, N Y , Bausch & Lomb Press 
1943 (.) Wolff, E Anatomy of the Eye and Orbit 

Philadelphia, P Blakiston’s Son & Co , 1936 (/) Hil- 

dreth, H R< Insertions of Levator Palpebrae Muscles 
Am J Ophth 24 749-758 (July) 1941 
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2 The oibiculans oculi muscle is fused with 
the corrugator supercihi muscle and the frontalis 
muscle at the brow It extends doAvnward from 
the brow to the margin of the hd, being loosely 
attached to the skin m fiont and to the septum 
orbitale and the tarsus behind Medially it is 
attached to the nasal orbital maigin and the in- 
ternal canthal ligament and laterall} to the bone 
of the temporal margin of the orbit and the ex- 
ternal raphe At the level of the upper lid fold 
the orbicularis is fused with some of the terminal 
fibers of the levator aponeurosis as these pass 
through the orbicularis to become attached to 
the skin 

3 The septum oibitale begins at the orbital 
margin from the junction of the periosteum of the 
frontal bone and the periorbita of the orbit At 
this point It IS thickest, and from here downward 
It becomes thinner, as it hugs the posterioi sui- 
face of the orbicularis As a matter of fact, it 
seems more accurate surgically to conceive of this 
structure as the posterior fascial sheath of the 
orbicularis than to think of it as a separate struc- 
ture At about the level of the upper border of the 
tarsus the septum oibitale fuses with the levatoi 
aponeurosis, thus forming a barrier to the pro- 
lapse of the orbital fat which is nearly always 
found at this junction Anterior to the tarsus 
one finds a thin layer of loose connective tissue 
which occupies the same relationship to the 
orbicularis muscle as does the septum orbitale 
above the tarsus and which, for practical pur- 
poses, can be considered a prolongation of this 
membrane Medially the septum orbitale is ad- 
herent to the nasal orbital margin and laterally to 
the temporal orbital margin 

4 The orbital fat is posterior to the septum 
orbitale It takes on a comma shape in sagittal 
sections, being thick and rounded m front and 
thin and pointed behind, and fills the tiiaiigulai 
space between the sheath of the levator, below, 
the roof of the orbit, above, and the septum or- 
bitale, in front 

5 Below and behind this roll of fat is the leva- 
tor aponeurosis, which arises from the terminal 
fibers of the levator muscle and extends foi- 
w'ard and dowmw’^aid to the tissues of the 
upper lid It lies betw^een the septum 
orbitale, in front, and Mullei ’s muscle, 
behind, and is divisible, foi desciiption, into 
a medial and a lateral horn The medial hoin 
is thin and fragile and is difficult to follow as it 
passes from the levator muscle over the sheath 
of tlie reflected tendon of the superior oblique 
muscle to the upper border of the medial canthal 
ligament The lateral horn is more dense and 


fibrous than the medial horn It passes from the 
levator muscle to the upper border of the external 
canthal ligament and separates the lacrimal gland 
into two parts, so that the mam part of the gland 
lies above the lateral horn and the accessory lobe 
behind it The middle part of the levator tendon, 
flanked by the two horns, is the portion generally 
removed in resection of the levator muscle It 
is about 10 to 12 mm long and extends from 
the anterior end of the levator muscle toward the 
upper border of the tarsus, wffiere, according to 
some authors, it seems to end Careful dissec- 
tion with a magnifying loupe will show that at 
the uppei border of the tarsus the aponeurosis 
divides into thousands of fine fibrillae, which 
become attached partly to the anterior surface of 
the tarsus but chiefly to the overlying orbicularis 
and skin, producing the upper lid fold 

6 Muller’s muscle is about 15 to 20 mm wide 
and 10 or 12 mm long and extends from the 
teiminal fibers of the levator to the upper border 
of the tarsus It is loosely adherent to the 
aponeurosis, on one side, and to the conjunctiva, 
on the other Muller’s muscle is about 0 5 to 1 
mm thick, is very delicate and is easily torn 

7 The conjunctiva is firmly adherent to the 
tarsus and loosely attached to Muller’s muscle 
The upper fornix is supported by the conjoined 
sheaths of the levator and the superior rectus 
muscles, i e, by the so-called suspensorjr liga- 
ment of the upper fornix Muller’s muscle is so 
delicate and so thin that when the conjunctiva is 
reflected upw^ard, the muscle is usually reflected 
also, unless minute care is taken to separate the 
twm structures 

The levator muscle is about 50 min long, 
including its insertional attachments, and origi- 
nates from the annulus of Zmn, at the apex of 
the orbit, directly above the origin of the superior 
rectus muscle The under surface of the levator 
IS in contact with the supeiior rectus all along 
its course The fascial sheaths of these two 
muscles blend and become thicker as the globe is 
approached This intimate association of the 
sheaths of the superior rectus and the levator 
may account for the occurrence of some elevation 
of the hd in upw^ard rotation of the globe when 
the levator is completely paralyzed 

SUPPLY OF THE LEVATOR MUSCLE 

I 

As the third nerve enters the oibit through 
the superior orbital fissure and the annulus of 
Zmn, it branches into an upper and a lower 
division The upper division supplies the superior 
rectus and the levator oiilv The mferioi divi- 
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Sion, besides supplying the internal rectus, the 
inferior rectus and the internal muscle of the 
eye, innervates the inferior oblique, which, to- 
gether with the superior rectus, elevates the 
globe The location of the higher centers, which 
contiol the synchronized up and down move- 
ments of the hd iMth the globe, have been defi- 
nite!) located in the vicinity of the angular gyrus 
of the frontal cortex ‘‘® The orbicularis, the 
antagonist of the levator, is supplied by the 
seventh cranial nen^e The liighei centers con- 
trolling the reciprocal action of the orbicularis 
and the elevator must also be in the vicinit)^ of 
the angular g)rus 

PHYSIOLOGY OF THE LEVATOR 
AIUSCLE 

The movements of the upper lid are partly 
voluntary and partly mvoluntar)' The levatoi 
muscle, which lifts the upper hd, and the orbicu- 
laris, A\ Inch closes the eye, are both synchronized 
physiologically with the elevators and the depres- 
sors of the globe The associated movements of 
the hd and the globe are of four types 

1 Up and down movements During the wak- 
ing hours the action of the levator is automatically 
synchronized with the continuous up and down 
movements of the globe, while the orbicularis 
assumes a passive role 

2 ^^hnkIng movements Winking is an in- 
voluntary act, executed independently of the 
extraocular muscles, in which the action of the 
levator is synchronized with that of the orbicu- 
laris, so that the former relaxes while the latter 
contracts and vice versa 

3 Belhs phenomenon During sleep the upper 
lid moves down and the globe moves up Here 
the synchronous up and down movements of the 
hd and globe during the wakeful hours are 
broken, so that now the superior rectus contracts, 
the levator relaxes and the orbicularis contracts 
to close the lids 

4 The blink reflex This is a sudden, firm 
closure of the eyelids, in which the superior rec- 
tus contracts to pull the globe up, the levator 
relaxes and the orbicularis contracts suddenly to 
close the lids It may be initiated involuntarily 
by objects approaching the eyes suddenly, loud 

48 Stevens, G T Motor Apparatus of the Eyes, 
Philadelphia, F A Davis Company, 1906, p 81 
Spiegel, E A , and Sommer, I Neurology of the Eye, 
Ear, Nose and Throat, New York, Grune & Stratton, 
Inc , 1944 Rea, R L Neuro-Ophthalmology, St Louis, 
C V Mosby Company, 1938, p 80 


sounds or sudden flashes of light Its physiologic 
basis IS similar to Bell’s phenomenon except that 
m blinking the orbicularis contracts more actively 
and completely 

Physiologically, Muller’s muscle seems to be 
an auxiliary elevator of the upper hd Ana- 
tomically, it serves as one of the attachments of 
the levator Phylogenetically, it is a vestigial 
structure, which manifests itself functionally in 
man, both by overaction and by paralysis 

SURGICAL TREATMENT OF PTOSIS 

Undoubtedly, the incidence of ptosis has re- 
mained the same throughout the ages Yet the 
ancients seemed to ignore the subject entirely in 
their writings According to Valudi,®° the only 
surgical procedure to survive from antiquity is 
the ancient Arabian operation of excising an oval 
piece of skin from the upper lid 


CLASSIFICATION OF OPERATIONS FOR PTOSIS 

The eighty or more surgical procedures de- 
signed for the cure of ptosis may be divided into 
three groups 

1 Suspension of the upper hd from the brow 
thus utilizing the action of the frontalis muscle 
for lifting the hd 

2 Attachment of the upper hd to the superior 
rectus, thereby replacing the action of the levatoi 
by the lifting power of the superior rectus 

3 Enhancement of the normal action of the 
levator by advancing, tucking or resecting this 
muscle 


49 Overaction of Aluller’s muscle of the upper hd 
occurs whenevei the sympathetic nervous system is 
stimulated, as m fright or with hyperthyroidism or 
the acute phase of Horner’s syndrome This overaction 
IS characterized by (1) a widening of the palpebral 

infrequent wink- 

iT difficulty in everting the upper 

hd After thyroidectomy in cases of hyperthyroidism 
^yhen overaction of the sympathetic nerve supply stopT 
the hd usually returns to its normal position, and the ap- 
pearance of exophthalmos disappears With paralysis of 
the cervical sympathetic fibers, Aluller’s muscle is re- 
axed, resulting m slight ptosis and apparent endoph- 
thalmos Associated with the ptosis is narrowing of 
the pupil and diminution of sweating on the side of 
the lesion Ptosis due to paralysis of Muller’s muscle 
IS slight and amounts to not more than 3 or 4 mm 
and is "cured” temporarily by the instillation of cocaine 
eye drops, which causes contraction of Aluller’s muscle 
by acting directb on the smooth muscle fibers them- 
selves 

50 Ai'alude, cited by Wood lo* 
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UUhsation of the Fjontahs Mi(scle — Dran- 
sart was the first to conceive of producing 
cicatricial bands between the uppei lid and the 
frontalis muscle He used catgut sutures beneath 
the skin between the upper border of the tarsus 
and the brow Aftei Dransart’s publication, a 
number of operations with modifications, based 
on this principle, were described Pagenstecher 
used silk sutures instead of catgut , Ga}''et used 
platinum wire , Mules used gold wire , Worth 
used kangaroo tendon, and Harman used gold 
chain Other modifications were made by 
deWecker,®® Hess,®^ Landolt ®® and others 

These operations weie a step foiward m the 
surgical treatment of ptosis but on the whole were 
seldom entirely successful All depended foi 
their success on the development of cicatricial 
bands between the brow and the upper lid In 
the days before antisepsis, infection usually oc- 
curred along the suture tracts, which produced 
firm bands of scai tissue After antisepsis be- 
came a part of every opeiation, infection was rare 
and the operation more often a failure 

Not satisfied with the suture method of sus- 
pending the upper lid to the brow, surgeons 
began looking about for other means of attach- 
ment Panus,®® Allport,®® Gnmsdale,®® Tansley ®® 
and others fashioned skin flaps from the upper 
lid and sutured them to the brow Angelucci ®® 
and Sourdille ®® sutuied the levatoi tendon 
(aponeurosis) to the brow, and Calderaro ®® 
tucked the tendon to the fiontahs muscle Ma- 
chek ®® and, later, Reese ®® fashioned two flaps 
of the orbicularis and sutured them to the fron- 
talis Gifford ®* modified the Machek procedure 
to include both skin and the orbicularis in the 
flaps Derby,®® Wright,®® Lexer,®' Blair,®® Wei- 

51 De Blaskovics and Kreiker in their textbook on 
operations on the eye (Eingriffe am Auge, Stuttgart, 
Ferdinand Enke, 1938) list sevent 3 ^-one surgical pro- 
cedures for the treatment of ptosis There are at least 
ten other procedures not mentioned bj’’ them 

52 An excellent classification of operations for ptosis 
IS given by Wood The historical development of 
the surgical treatment of ptosis has been reviewed by 
Foster (Am J M Sc 118 700-715, 1899), Beard loo 
and others 

53 Cited by W ood Beard i®® Elschmg, A 

Ptosisoperationen, in Handbuch der Augenheilkunde, 
Berlin, Julius Springer, 1922, vol 1 Foster, M L Am 
J M Sc 118 700-715, 1899, Gnmsdale, H , and Brewer- 
ton, E Textbook of Ophthalmic Operations, Balti- 
more, William Wood & Company, 1937, pp 34-51 
Spaeth ^®® 

54 Gifford, S R Machek Operation, Arch Ophth 

8 495-502 (Oct ) 1932 , 

55 Derby, G S Correction of Ptosis by Fascia Lata 
Hammock, Am J Ophth 11 352-354 (May) 1928 

56 Wright, cited by Gnmsdale, H , and Brewerton, 
E Textbook of Ophthalmic Operations, Baltimore, 
William Wood & Companv, 1937, pp 34-51 


nei and Alvis,®® Rosenburg,®® Savin and others 
used fascia lata Fergus ®® and Roberts ®® used 
flaps of the frontalis muscle from the brow in- 
serted into the upper lid 

The indication for the operation utilizing the 
fiontahs muscle occurs primarily in those cases 
of ptosis in which shortening of the levator or 
suspension of the hd from the superior rectus 
cannot be done because of weakness of these mus- 
cles Some authors consider the frontalis type of 
opeiation the method of choice in all cases of 
ptosis, while others mention it only to condemn 
it The chief contraindication to its use occurs 
when the frontalis muscle is weak or paralyzed 
Its chief advantage is that it can be used when 
the levator and/or the superior rectus are para- 
Ij'^zed Its chief disadvantages are that the cos- 
metic result is not entirely satisfactory because 
the brow has to be elevated to raise the hd and 
because the pull is not m the right direction 
Also, the flaps stretch, cysts form from buried 
skin, lagophthalmos sometimes results, and ugly 
puckering scars develop m the skin of the upper 
lid Good results with this operation have been 
reported by Savin,®^ Blair and associates,®® Poe,®® 
Gifford,®'* Kiskadden,®® Derby,®® Rosenburg,®® 
Magnus ®* and Butler ®® Savin,®* who performed 
the operation in ovei 50 cases, using strips of 
fascia lata anchored to the frontalis muscle, 
stated that it is the method of choice in all cases 
m which the levator muscle is weak and the 
frontalis muscle strong Butler®® reported on 
the results of 31 operations, using strips of fascia 
lata anchored to the frontalis muscle Of these, 
a perfect result was obtained in 14, with normal 
closure and no notching of the margin of the 
hd, slight overcorrection resulted in 2, a puck- 
ering angulation of the upper hd was presented 
in 6, and slight undercorrection remained m 5 


57 Lexer, cited by Butler®® 

58 Blair, V P , Brow, J B , and Hamm, W G 
Correction of Ptosis, Arch Ophth 7 831-846 (Jan) 


59 Weiner, M , and Alvis, B Surgery of the Eye, 
Philadelphia, W B Saunders Company, pp 323-346 

60 Rosenburg, S Fascia Lata Transplant for 
Ptosis, Am J Surg 47 142-148 (Jan ) 1940 

61 Savin, L H Surgical Treatment of Ptosis, in 
Ridle 3 ^ F, and Sorsby, A Modern Trends in Ophthal- 
mology, London, Butterworth & Co , Ltd , 1940, pp 


i-581 ^ _ 

i2 Poe, D L Ophthalmoplegia Totalis, Am J 
hth 16 512-516 (June) 1933 

)3 Kiskadden, W S Surgical Treatment, Am J 
rg 27 499-501 (March) 1935 

i4 Magnus, T A Correction of J'™ 

■ips of Fascia Lata, Brit J Ophth 20 460-464 

>5^ Butler, R D W Lexer Operation, Tr OphtI 
c U Kingdom 59 579-585, 1939 
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Of the inan)^ difieient suigical technics advo- 
cated for utilizing the lifting power of the fiontalis 
muscle to elevate the upper lid, the use of strips 
of fascia lata seems to be the method of choice, 
all other methods having been geneially dis- 
carded 01 being seldom used now The chief 
reasons for failuie of this method are slipping- 
of the giaft, infection and weakness of the fion- 
talis muscle 

Utthsation of the Supeiio) Rectus Muscle — 
In all operations utilizing the fiontalis muscle 
the upper lid does not move synchionously with 
the globe To meet this criticism, Motais®^ de- 
vised an ingenious operation m which he fash- 
ioned a flap of muscle tissue from the middle third 
^ of the superior rectus and sutured it to the uppei 
^ lid Parmaud and Carinas sutured the ten- 
don of the levator to the superior rectus These 
surgeons operated entirely through the conjunc- 
tiva Shoemaker and Taggart modified the 
Motais operation by making an incision in the 
skin as well as m the conjunctiva Later ICirby 
did the operation entirely thiough the skin 
Because the muscle flap sometimes pulled away 
after operation, Morgan and Ellett suggested 
removing a piece of sclera from the globe together 
with the muscle flap Instead of using the middle 
third of the superior rectus, Stephenson used 
I the outer half of the muscle and Duverger and 
Velter the inner half 

The small muscle flap sometimes slipped away 
after operation, resulting m failuie, m othei 
cases an exaggerated Gothic-like arch was pio- 
duced To avoid this and to produce a wider and 
stronger adhesion. Young sutured the uppei 
border of the tarsus directly to the tendon of 
the superior rectus Greeves fashioned two 
flaps from the upper border of the tarsus and 

66 Shoemaker, W T Observations on Motais 
^ Operation for Ptosis Report of Three Cases, Ann 

Ophth 16 608-615, 1907 

67 Taggart, H J" Modification of Motais Opera- 
tion, Tr Ophth Soc U Kingdom 53 417-421, 1933 

68 Kirby, D B Modified Motais Operation for 
Blepharoptosis, Arch Ophth 57 327-331, 1928, Bleph- 
aroptosis — ^The Technique of Its Surgical Correction, 
Surg , Gynec & Obst 70 438-449 (Feb , no 2A) 1940 

69 Morgan, O G , cited by Greeves 

70 Ellett, E C , in discussion on Trainor 

71 Stephenson, cited by Gnmsdale, H , and Brewer- 
ton, E Textbook of Ophthalmic Operations, Balti- 
more, William Wood & Company, 1937, pp 34-51 

72 Duverger, C , and Velter, E , in Bailliart, P , 
Coutela, C , Redslob, E , and Velter, E Traite d’oph- 

i thalmologie. Pans, Masson & Cie, 1939, vol 7, p 456 

73 Young, G An Operation for Congenital Ptosis, 
Brit J Ophth 8 272-275 (June) 1924 

74 Greeves, R A Operation for Relief of Con- 
genital Ptosis, Proc Roy Soc Med 26 478-1482 
(Sept) 1933 


sutiued these to the medial and lateral borders 
of the tendon of the supeiior rectus Tramor 
formed a single flap fiom the superior border of 
the taisus and, after passing it under the tendon 
of the superior rectus, sutured it to the uppei 
bolder of the tarsus Jameson made a horizon- 
tal incision through the taisus 2 to 3 mm below 
its uppei bolder and pulled the tendon of the 
supeiior lectus forward thiough this incision, 
so that the superior lectus became tucked be- 
tween the tarsus and the skin Dickey placed 
a piece of fascia lata undei the jniddle third of 
the superior lectus, while Weiner and Gif- 
ford'^® passed it undei the entire tendon of the 
supeiioi lectus, each sutuimg the two ends of the 
fascia lata to the anterior surface of the tarsus 
Not entirely satisfied with any of the aforemen- 
tioned procedures, Wheeler and Darier 
fashioned two flaps of muscle tissue from the 
orbicularis in front of the taisus and sutured 
them to the tendon of the superior lectus 

Most writeis believe that the superior rec- 
tus operation is indicated only in those cases 
in which the superior rectus is intact and the 
levatoi is paralyzed According to some au- 
thors, It should be used only when bilateral 
ptosis exists because of the danger of produc- 
ing postoperative hypotiopia and diplopia If 
the cornea is anesthetic this operation is 
hazardous, because m sleep the lower part of 
the cornea is nearly always exposed, thus pre- 
disposing the eye to exposure keratitis This 
complication is more likely if the elevators of 
the globe are weak The chief advantage of this 
type of operation when it is successful is that it 
provides for the synchronous movement of the 
upper lid with the globe in looking up or down 
A good lid fold develops, and good elevation of 
the lid is secured 

The disadvantages of this operation are as 
follows 


75 Tramor, M E Operation for Lid Ptosis, Tr 
Sect Ophth , A M A , 1935, pp 93-97 

76 Jameson, P C Surgical Management with 
Special Reference to Use of Superior Rectus Muscle 
Arch Ophth 18*547-557 (Oct) 1937 

77 Dickey, C A Superior Rectus Fascia Lata 

Sling in Correction, Am J Ophth 19 660-664 (Aus-) 
1936 ® ' 

78 Gifford, S R, and Puntenny, I Modification of 
Dickey Operation for Ptosis, Arch Ophth 28 814-820 
(Nov) 1942 

79 Wheeler, J M Correction of Ptosis by Attach- 
ment of Strips of Orbicularis Muscles to Superior 
Rectus Muscle, Tr Sect Ophth, A M A, 1938 no 
130-137, Arch Ophth 21 1-7 (Jan) 1939 

80 Darier, cited by de Blaskovics^e 
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1 The upper lid cannot move independently 
of the globe, so that normal blinking is inter- 
fered with 

2 Lagophthalmos is present during sleep, pro- 
ducing keratitis in 15 per cent of the cases 

3 The operation is useful only when the su- 
perior rectus muscle is normal 

4 If the tongue of muscle slips, incomplete cor- 
rection or complete failure will result 

5 An exaggerated inverted V type of arching 
of the margin of the hd may result, especially with 
the classic Motais operation 

6 Entropion, with in-turnmg of the lashes and 
abrasion of the coineal epithelium, may occur 

7 Diplopia nearly always occurs during the 
first few weeks but usually disappears in three to 
tour months 

8 If fixation is maintained with the ptotic eye, 
the hypotropia will be exaggerated by overaction 
of the contralateral inferior oblique muscle®^ 

9 The Motais operation cannot be used with 
very young children because of the delicacy of the 
superior rectus 

10 The operations done through the skin are 
considered difficult and produce considerable re- 
action 

Good results with the Motais operation uere 
leported by de Bassa,®® True,®* Lagrange®® and 
Motais®® Since then, this t}pe of opera- 
tion has been advocated as the method of 
choice by Young,^® Greeves,"* Taggart,®’' Kirby,®® 
Trainor,’® Ellett,’® Wheeler,’® Shoemaker,®® 
Jameson,’® Dickey ” and Cordes and Fntschi ®’ 
In 1928 Kirby®® reported on 12 cases of opeia- 
tion for ptosis with his method In 8 the opera- 
tion was successful , in 2 cases the defect Avas 
undercorrected , in 1 it was oA^ercorrected, and m 
1 case the result Avas a failure In 1936 Dickey ” 
reported on 9 cases in Avliich he had operated 
with his method, Avith failure in 1 case In 1943 
Cordes and Fntschi ®’ reported on 21 other cases, 
Avith good results m all 

81 Dunnington, J H Blepharoptosis — Its Surgical 
Treatment, M Rec & Ann 35 880-883 (June) 1941 

82 Bielschowsky, A Lectures on Motor Anomalies 
of the Eyes, Arch Ophth 13 751-770 (May) 1935 

83 de Bassa, G , in discussion on Motais 

84 True P , in discussion on Motais 

85 Lagrange, P , in discussion on Motais ®® 

86 Motais, M Quelques documents nouveaux sur 
I’operation de Motais, Paris, Angers, Germain and G 
Grassin, 1907 

87 Cordes, F C , and Fntschi, U Dickey Operation 
for Ptosis, Arch Ophth 31 461-468 (June) 1944 


The chief reason for failure in all operations 
utilizing the superior rectus muscle is that the 
adhesions produced between the upper hd and 
the globe pull out or become stretched after 
operation Of all the various methods advocated 
to produce this symblephaion, the use of fascia 
lata seems to be the most successful and the most 
popular at this time 

Resection of the Levatoi Palpeh ae Muscle — 
BoAvman ®® was perhaps the first to perform this 
opeiation He everted the uppei hd, excised the 
upper edge of the tarsus with about inch (1 27 
cm ) of the levator tendon and sewed the con- 
junctiva and the levator tendon to the cut edge 
of the remaining tarsus Bowman made no dif- 
ferentiation between Muller’s muscle and the 
leA'ator tendon, but m 1896 Wolff ®® called atten- 
tion to this difference and described an operation 
for resection of Muller’s muscle through the 
conjunctiva®® In 1909 de BlaskoAucs ®’ first de- 
scribed his operation for resection of the levatoi 
muscle His latest procedure ®® consists m evert- 
ing the hd Avith a Desmarres hd hook, reflecting 
the conjunctiva upward, freeing the levator and 
its attachments (Muller's muscle and its aponeu- 
rosis) from the pretarsal tissues and excising 10 
to 20 mm of the levator muscle, together Avith 4 
to 8 mm of the upper part of the tarsus In 1942 
Agatston ®® modified the BlaskoAucs procedure 
slightly For many years Wheeler®* practiced, 
but never published, a modified BoAvman resec- 
tion of the levator muscle, in which a part of the 
tarsus and the attachments of the levator were 
lemoved through the conjunctiA'’a Maddox,®® 
after reflecting the conjunctiva, cauterized Mul- 
ler’s muscle and the levator tendon to shorten 
the attachments of the levator muscle 


88 Bowman, W Roy London Ophth Hosp Rep 
1 34, 1859 

89 Wolff, H (a) Vorlagerung des Musculus levator 
palpebrae superioris mit Durchtrennung, Arch f 
Augenh 33 125, 1896, Ueber die Sehne des Musculus 
levator palpebrae superioris, Ztschr f Augenh 13 
440-457, 1905, 15 576, 1906 

90 Wolff also described an operation for resection 


3 f the levator tendon through the skin 

91 de Blaskovics, L Die Beseitung der Ptosis durch 
Ferkurzung des hintem Lidsblattes und des Lidhebers, 
am Monatsbl f Augenh 47 329, 1909 

92 de Blaskovics, L A New Operation for Ptosis 
with Shortening of the Levator and Tarsus, Arc 
Dphth 52 563-573 (Nov) 1923, footnote 46 

93 Agatston S S Resection of Levator Palpebrae 
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\rch Ophth 27 994-996 (May) 1942 ^ ^ , 
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jery. Arch Ophth 26 494-513 (Sept) 1941 

’ 95 Maddox, E E A New Operation for Ptosis, 
Brit J Ophth 1 358-362 (June) 1917 
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In 1896 Wolff desciibed a simple method foi 
shortening the levator tendon thiough the skm, 
in A\hich the levator aponeurosis was resected 
alter being freed from the septum oibitale, an- 
tenorl} and fiom Muller’s muscle, posteriorly 
Lapersonne combined a resection of the levator 
tendon u itli an advancement, by suturing the cut 
edge of the levator tendon to the tarsus 2 or 3 
nini from the margin of the lid Elschnrg 
resected the lerator tendon in almost the same 
nay except that he placed the incision 10 mm 
above the convex border of the tarsus rathei 
than 3 or 4 mm below it Lancaster advo- 
cated shortening the levator through a cutaneous 
incision, removing a piece of skin and a piece of 
, tarsus at the same time 

^ In 1883 Eversbusch described an operation 
for enhancing the lifting powei of the levator 
muscle by folding the tendon on itself An inci- 
sion was made through the skin, the orbicularis 
muscle and the septum oibitale, halfway between 
the brow and the margin of the hd, thus exposing 
the anterior surface of the levator tendon The 
tendon was then tucked on itself by means of 
three mattress sutures on the anterior surface of 
the tarsus Snellen®® suggested two operations 
for tucking the levator, the first resembling the 
Eversbusch procedure and the other without a 
^ cutaneous incision In the lattei, he passed three 
sutures from the surface of the skin through the 
entire Ird just above the tarsus , thence the nee- 
dles were carried up to the fornix and then down- 
w'ard between the skin and the levator tendon, 
to emerge through the skin 2 mm from the point 
of entrance When the sutures were tied, the 
levator tendon w^as tucked on itself Wildei 
and Beard have each described an operation 
for tucking the levator tendon and the septum 
orbitale by means of twm sutures passed from the 
tarsus to 'the frontalis muscle, thus combining 
shortening of the levator with the frontalis type 
of operation 

Shortening of the Lid by Excision of a Part of 
It The ancient Arabian procedure of excising 
a piece of skm from the upper lid was seldom 
successfuL®° because the skin stretched so as to 
neutralize the effect of the operation If enough 

96 Lancaster, W The Operative Treatment of 
Ptosis, Tr Am Acad Ophth 24 235-263, 1919 

97 Eversbusch, O Zur Operation der congemtalen 
Blepharoptosis, Klin Monatsbl f Augenh 21 100-107, 
1883 

98 Snellen, H New Method of Treating Ptosis, Tr 
Ophth Soc U Kingdom 10 207-210, 1890 

99 Wilder, W H Operation for Ptosis, Tr Am 
Ophth Soc 8 92-102, 1897-1899 

lOT Beard, C H Ophthalmic Surgery, Philadelphia, 
P Blakiston’s Son & Co, 1914, pp 230-252 


skin was lemoved to get a peimanent widening 
of the palpebral fissure, lagophthalmos, corneal 
ulceration and sometimes loss of the eye lesulted- 
In 1863 vonGraefe^®^ modified the ancient 
Arabian procedure slightly by removing an ellip- 
tic piece of orbicularis instead of skm from the 
upper lid Bowmian,^®' apparently not satisfied 
with hrs first attempt to resect the levator through 
the conjunctiva, attempted twm years later to 
shorten the levator through the skin He incised 
the skm, reflected it upward and downward, ex- 
cised an oval piece of orbicularis, tarsus and con- 
junctiva and sewed the edges together Gillet 
de Giandmont accomplished the same thing by 
placing the cutaneous incision 2 or 3 mm above 
the margin of the lid instead of 8 mm above, as 
w^as done by Bowunan Nicati,®'* Boucher on,®® 
Gruenrng,® * Theobald and Mayou resected a 
piece of the tarsus Fergus removed skm, 
orbicularis and tarsus but spared the conjunctiva 
Galezcw^ski removed skm, orbicularis, taisus 
and conjunctiva With the possible exception of 
the El ersbusch operation, as advocated and modi- 
fied by Meller,^®® none of these procedures done 
through the skin attained wide acceptance, and 
today practically all have been replaced by othei 
methods 

Indications Resection of the levator is indi- 
cated m all cases of ptosis in which this muscle is 
active In all cases of complete congenital ptosis 
the levator is practically absent surgically, but 
in cases of acquired ptosis this muscle is present, 
even though paralyzed In some cases the muscle 
can be shortened to a point wdrere its tensile 
strength can be counted on to support the lid 
mechanically Most authors (Wheeler,'^® Dun- 
nington,®’- Kirby,®® Wood,^®^ Spaeth,^®® Weiner 
and Alvis®® and others) agree that the levator 
muscle must be active, else resection of the muscle 
will give inadequate correction However, de 
Blaskovics,^® Lindner,^®® Jaensch^®^ and others 
expressed disagreement with this opinion, main- 
taining that the Blaskovics procedure can be used 
for all types and degrees of ptosis with complete 
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satisfaction, “even when the muscle is absent,” 
because “an apparent function develops even in 
those cases in which this muscle is completely 
paralyzed or atrophic ” 

Advantages and Disadvantages According to 
Malbran and others, shortening the attach- 
ments of the levator muscle is the best pro- 
cedure for the cure of ptosis and has the follow- 
ing advantages 

1 Postoperative reaction is negligible 

2 Lagophthalmos is almost absent 

3 The hd moves with the globe normally in all 
directions of gaze 

4 The margin of the hd is not deformed 

5 A good hd fold is produced 

6 The procedure can be used with slight or 
with severe ptosis 

7 The method can be used m cases of congeni- 
tal ptosis even when accompanied with epi- 
canthus 

8 Backward tilt of the head or elevation of the 
brow does not result 

9 There is no postoperative diplopia due to 
weakening of the superior rectus 

10 The method can be used in cases in which 
the superior rectus muscle is weak 

1 1 The winking reflex is not disturbed 

The disadvantages of the operation are as 
follows 

1 The operation can be used successfully only 
when the levator muscle is active 

2 There is a tendency to undercorrection, 
especially when insufficient muscle or tarsus has 
been removed 

3 Lagophthalmos may result if too much tis- 
sue IS removed 

Reasons for Failure Among the reasons ad- 
vanced to explain why resection of the levator 
fails sometimes to give adequate correction are 
the following possibilities 

1 The levator may be paralyzed or too weak 
to support the hd This may be true m some 
cases, especially when preoperative study reveals 
a weak levator muscle As previously stated, 
however, de Blaskovics contended that the opera- 
tion may be successful even though the levator is 
completely paralyzed 

108 Malbran, J La correccion operatoria de la ptosis 
palpebral, Semana med 2 1456-1462 (Dec 18) 1941 

109 Berke, R N Resection of the Levator Palpebrae 
Muscle for Ptosis Arch Ophth 33 269-280 (April) 
1945, Tr Am Ophth Soc, 42 411-435, 1945 


2 The sutures may pull out after operation 
This is especially likely to occur when inade- 
quate sutures aie used or when severe postopei- 
ative edema develops 

3 As Hildreth suggested, because of the 
failure of most authors to differentiate Muller’s 
muscle from the levator muscle or its tendon 
during resection of the levator, only Muller’s 
muscle, which is poor surgical tissue, may be 
resected, rather than the levator tendon, and this 
mistake may sometimes be the cause of inade- 
quate correction I have shown by anatomic 
studies and operations on cadavers that it is al- 
most impossible to resect Muller’s muscle alone 
m any of the routine resections of the levator 
muscle through the conjunctiva 

4 Insufficient resection of the levator or its 
attachments may undoubtedly be the cause of 
inadequate correction m some cases In a review 
of fifty-seven operations for shortening the leva- 
tor muscle, I showed that only 1 or 2 mm of 
correction as a general rule can be secured by 
the Bowman- Wheeler procedure With the Blas- 
kovics technic a larger amount of levator tissue 
can be removed, giving satisfactory correction 
m 91 per cent of the cases From this it was 
concluded that the Bowman-Wheeler operation, 
which IS simpler to perform than the Blaskovics 
procedure, should be the operation of choice for 
slight degrees of ptosis and the Blaskovics tech- 
nic for the larger amounts 

CRITERIA FOR THE PERFECT OPER- 
ATION FOR PTOSIS 

According to Savin and others, a successful 
operation for ptosis should meet the following 
requirements 

1 The curve of the margin of the upper lid 
should overlap the cornea equally on the two 
sides, covering the upper part of the cornea when 
the lids are normally open 

2 The margin of the lid should be a smooth 
curve and similar m the two eyes, with no ten- 
dency to form a notch or Gothic arch or to in- 
vert the lashes when the lid is widely open 

3 The superior palpebral crease should cor- 
respond on the two sides 

4 The eye should be capable of being widely 
opened and of shutting completely, both in force- 
ful closure and in sleep 

5 Normal winking should be possible 

6 The vertical distance between the eyebrow 
and the margin of the upper lid should nor- 
mally be the same in the tvo eyes 

no de Blaskovics, footnotes 46 and 92 Lindner 
Jaensch ror Malbran 



BERKE—BLEP HARO PTOSIS 


449 


7 The uppei hd of each eye should move 
S 3 aichionousl)' with the globe in all directions 
of gaze 

8 Diplopia 01 distill bing heteiophoiia should 
y be absent 

It IS doubtful whethei any opeiation foi ptosis 
1 ever completely achieved all of these lequire- 
ments, especially in a case of unilateral com- 
plete congenital ptosis Ceitainly, the fiontalis 
type of opeiation does not give this degiee of 
perfection, because the upper hd can be raised 
onty by raising the blow The superior rectus 
opeiation nearly always weakens this muscle, 
producing hypotiopia, and leaves the low^er part 
of the cornea exposed in sleep Adequate resec- 
Y tion of the levatoi muscle in cases of complete 
^ congenital ptosis often produces lagophthalmos 
in dowiward gaze Theiefore, in any case of 
complete congenital ptosis the suigeon must de- 
cide which of these criteria are the most im- 
portant and wdiich should be ignored 

To obtain a perfect cosmetic appearance and a 
complete functional result in a case of complete 
congenital ptosis, in agreement with the eight 
criteria listed here, must be a rare attainment 
One IS inclined to agree wuth Beard w hen he 
stated “All who have had much experience m 
this branch of ophthalmic surgery will agiee that 
the results of ptosis operations, taken all in all, 
are far from brilliant ” 

SUMMARY 

Pseudoptosis should be difterentiated from 
true ptosis The latter may be congenital or 
acquired, complete or incomplete, unilateral or 
bilateral Acquired ptosis is usually due to a 
lesion of the nervous system and has many causes 
Congenital ptosis is due to a lesion of the nucleus 
of the third nerve or to a developmental failure 
' of the levator muscle This form of ptosis usually 
^ occurs as an isolated case in an otherwise normal 
family, but it may be familial Associated with 
congenital ptosis one may find weakness of the 
elevators of the globe, exotropia, esotropia, 
Duane’s retraction syndrome or complete external 
ophthalmoplegia Other associated congenital 
anomalies are epicanthus, blepharophimosis, ab- 
normal inner canthus, jaw-winkmg, amblyopia 
and feeblemindedness The preoperative study of 
ptosis should include measurement of the ptosis, 
determination of the function of the levator mus- 
cle present, effect of cocaine on the amount of 
ptosis present, study of the extraocular motility, 
measurement of the horizontal length of the pal- 
pebral fissure, notation of the position of the 
upper lid folds, measurement of the vertical 


wudth of the tarsus, determination of sensibility 
of the cornea and tests foi visual acuity, fusion, 
diplopia and amblyopia 

The incidence of ptosis in the geneial popu- 
lation is not known However, about 1 per cent 
of all major operations on the eye are for ptosis 
The surgical tieatment of ptosis can be divided 
into tliiee categoiies (1) utilization of the 
frontalis muscle to lift the upper lid, (2) substi- 
tution of the lifting powei of the superior lectus 
muscle for that of the levator muscle, (3) en- 
hancement of the lifting pow^ei of the levator 
inuscle by shortening it The success of the 
fiontalis type of operation depends on the forma- 
tion of cicatiicial bands between the frontalis 
muscle and the uppei lid To create such bands, 
surgeons have used surgical gut, silk, kangaroo 
tendon, fascia lata, gold or platinum wire or gold 
chain Other material consists of skin and/or 
orbicularis muscle from the upper lid or of the 
levator tendon Some surgeons still considei this 
type of opeiation the procedure of choice, but 
most opeiatois resort to this procedure only 
when the superior rectus or the levator palpebiae 
is too weak to support the hd Its chief disad- 
vantage lies in the puckering which occurs in the 
skin of the upper Iid and the fact that the pull 
in lifting the upper lid is m the wwong diiection 

The success of the operation utilizing the su- 
perioi rectus muscle depends on the foiniation 
of cicatiicial bands between the supeiior lectus 
and the upper lid These may be formed by 
suturing a slip of the superior rectus to the tarsus 
or by attaching the tarsus or the levator tendon 
to the superior rectus Other material used is 
strips of fascia lata or orbicularis from the hd, 
which are sutured to the superior rectus The 
chief advantage secured by this operation is the 
excellent synchronization of movements of the 
upper lid with those of the globe in looking up 
and down The chief disadvantage is lagophthal- 
mos in sleep and the formation of a notch in 
the upper lid 

Resection of the levator muscle is the operation 
of choice when this muscle is not completely 
paralyzed The levator may be shortened either 
by resection or by tucking a part of it tin ough the 
conjunctiva or through the cutaneous routes 
The chief advantage of this method is that it 
gives a natural appearance to the upper hd, with 
good elevation The chief disadvantage is that ft 
can be used only in cases of incomplete ptosis 

Anatomically, the upper lid is made up of 
seven layers of tissue, namely, skin, orbicularis, 
septum oibitale, orbital fat, levator aponeurosis, 
Muller’s muscle and conjunctiva Special atten- 
tion should be paid to the levator aponeurosis and 
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Muller’s muscle, foi these structuies must be 
identified m every operation of resection of the 
levator muscle The physiologic movements of 
the upper lid may he divided into foui groups, 
namely, (1) movements of the hd with the globe 
m looking up and down, (2) winking movements 
to moisten the cornea, (3) Bell’s phenomena and 
(4) the blink leflex Besides preserving each of 
these functions intact, every operation for ptosis 
should produce a good cosmetic appearance Too 
much stress should not he placed on securing a 
good cosmetic result at the expense of normal 
function of the hd, else the cornea may suffei 
from exposuie and ulceration 


CONCLUSION 

Of the eighty odd surgical procedures advo- 
cated for the cure of ptosis, none is entirely satis- 
factory in all cases As a general rule, resection 
of the levator palpebrae muscle is the operation 
of choice when this muscle is not paralyzed Next 
m the order of preference is one of the operations 
designed to support the upper hd from the su- 
perior rectus muscle If this muscle is weak or 
paretic, the frontalis type of operation may be 
utilized In all operations for ptosis the functional 
result and the cosmetic appearance of the uppei 
hd must be carefully considered 

430 Union Street 


News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

AMERICAN BOARD OF OPHTHAL- 
MOLOGY 

Owing to transportation difficulties, the exami- 
nation originally scheduled to be held in Los 
Angeles, Jan 28 to 31, 1946, will be held m San 
Francisco, June 22 to 25, inclusive 

The following additional examinations will be 
held in 1946 Chicago, January 18 through 22, 
New York, April 10 through 13 (approxi- 
mately) , Qiicago, October 9 thiough 12 

The officers for 1946 are chairman, Edward 
C Ellett, M D , Memphis, Tenn , vice chairman, 
Georgiana D Theobald, M D , Oak Park, 111 , 
secretary-treasurer, S Judd Beach, M D , Port- 
land, Maine, assistant secretary, Theodore L 
Terry, MD, Boston, consultant, Waltei B 
Lancaster, M D , Boston 

Surgery Ltst — ^A new ruling lequires that 
previous^ accepted candidates mail their surgery 
lists to the office of the Board at least sixty days 
prior to their examination All new applicants 
aie now lequiied to send their list with applica- 
tion 

Ninth Annual W Thornwall Davis Post 
Graduate Course in Ocular Pathology, Orthop- 
tics and Surgery — The ninth annual Wm 
Thornwall Davis Post Graduate course in Ocu- 
lar Pathology, Orthoptics and Surgery will be 
given at the George Washington University 
School of Medicine, Washington, D C, Feb 
4 to 9, 1946 The course is limited to 30 
registrants 

The course in pathology will be given by 
members of the staff of the Army Institute of 
Pathology Colonel J E Ash, M C , U S' A , 
director of the Institute , Helenor Caimpbell 
Wilder, Captain Joyce Morns, MC, AUS, 
and Lawrence Ambrogi 


The instructors for the course in surgery will 
be Dr ‘Ernest Sheppard, professor of ophthal- 
mology, Dr Ronald A Cox, Dr Richard W 
Wilkinson, Dr Sterling Bockoven, Dr C R 
Naples, Dr M Noel Stow and Dr J Spencei 
Dryden 

Instructors for the course in orthoptics will 
be Dr Frank D Costenbader, Mary Everist 
Kramer, Louisa Wells, Dorothy R Bair, Alice 
L McPhail and Marjorie Enos 

Bequest to College of Physicians of Phil- 
adelphia — By the will of the late Dr Paul L 
Sartain, of Philadelphia, the sum of $5,000 was 
bequeathed to the College of Physicians^^of Phil- 
adelphia, in trust for the creation of a “Library 
of Ophthalmological Illustrations ” The trustee 
is to acquire by purchase or through gifts to the 
college, drawings and paintings delineating faith- 
fully and accurately, as well as artistically, the 
ocular structures High class reproductions of 
illustrations m the ophthalmologic field, as 
made by photographic or other methods, may be 
accepted, and photographs, lantern slides and 
films of any kind for projection on the screen 
may be selected All acceptable specimens are 
to be properly mounted and catalogued and so 
arranged as to be readily consulted and used by 
the fellows of the College and other accredited 
visitors No efforts should be spared for the 
careful handling and preservation of such a 

library « r * 

In addition. Dr Sartain provided that if at 
any time there should be a surplus of income 
from the fund, such surplus may be used for the 
preparation of illustrations of interesting cases 
submitted by those unable to bear the expense 
bf their delineation, but such illustrations shall 
become the properly of the college and be in- 
cluded m the Sartain library ” 



Abstracts from Current Literature 

Edited by Dr Williaisi Zentmayer 


Bactenology and Serology 

Sfrologic Studies in Acute E\ e Diseases C 
C Gray and W A Moor, Am J Ophth 
28: 180 (Feb ) 1945 

Gray and Mooi give the following summary 
“1 The sera of 16 eye patients were used in 
the manner of the Neufeld test to deteimuie the 
presence of an agency that nould produce^ a 
nonspecific capsular swelling of Type XX\ II 
pneumococcus 

“2 Two cases showed a positive leaction 
“3 The etiology of these tN\ o cases was deter- 
mined to be an organism in the gram-negative 
or the gram-positive groups 
“4 After removal of the cause of the choroidi- 
tis, the test became negative ” g Reese 

Anterior Megalophthalmos and Aracii- 
NODACTYLY W V STEPHENSON, Am J 

Ophth 28:315 (March) 1945 

Stephenson reports a case of aiachnodactyI> 
with anterior megalophthalmos Emphasis is 
given to the genetic aspects of the disease There 
are many variations of anterior megalophthalmos, 
owing to the infinite disturbances in the genes 
The term anterior dysophthalmos is suggested 
for the condition Zentmayer 

Congenital Anomalies 

Ocular Maldevelopment in Extremely Pre- 
mature Infants Retrolental Fibro- 
plasia VI General Consideration T L 
Terry,} A M A 128. 582 (June 23) 1945 

Over 10 per cent of the infants born very 
prematurely, with a weight of 3 pounds (1,306 
Gm ) or less at birth, can be expected to be blind 
because of letrolental fibroplasia If this inci- 
dence continues, at least 600 cases will occur 
annually, thus increasing matei rally the nuinbei 
of the blind 

The typical character istics of retioleiital fibro- 
plasia are an opaque, vascularized membrane 
behind the lens, microphthalmos, shallow an- 
terior chamber, fetal blue color of the Ins, thin 
ciliary processes m front of the opaque tissue, 
searching nystagmus, apparent photophobia, 
persistent hyaloid artery, and, often, retinal de- 
tachment 

The basis of the disease lies in the presence of 
a functioning hyaloid artery-tunica vasculosa 
lentis system in all infants born even three or 
four weeks prematurely 


Of all the piobable causes listed, piecocious 
exposuie to light is considered the most tenable, 
and preventive measures should be taken 

For prevention, mydriatics and miotics should 
be used, but if these are considered too drastic 
the infants should be kept m a dark loom wuth a 
led light and the eyes covered adequately during 
examinations and nursing caie 

Tieatment consists in pi eventing the most com- 
mon complications, glaucoma and posterioi 
synechia, by use of miotics and mydriatics Sui- 
gical therapy and ii radiation have proved nnsnc- 
cessful Howevei, a surgical attempt to estab- 
lish a new vascularization of the ciliary body 
with the episclera is being made, with some bene- 
ficial results Zentmayer 

Total Albinism or the Eyes Report of a 
Case O Correa Netto, Arq brasil de 
oftal 7:13 (Feb) 1944 

Netto leports the case of a man 22 years of 
age with total depigmentation of the eyeballs 
The patient has a brother and a maternal uncle 
who are albinos The rest of the family, includ- 
ing several brothers of the patient, are normal 
The function of the retina of albinos is not in- 
volved Dark adaptation and peiception of colors 
are normal Avitaminosis A and B play no role 
in albinism The condition is familial, hereditary 
recessive and dominant and is favored by con- 
sanguinity Marriage of albino persons should 
be interdicted foi eugenic leasons 

W Zentmayer 

Conjunctiva 

Amyloid Disease of the Conjunctiva N B 
Elles, Am J Ophth 28:486 (May) 1945 

Elies repoits a case of amyloid disease of the 
conjunctiva and concludes that amyloidosis maj 
manifest itself m the conjunctiva as a primary 
and perhaps as a secondary, disease 

The fact that m most cases reported the dis- 
ease has followed or complicated trachoma need 
not mean that trachoma is a factor m its devel- 
opment, for in the majority of cases of trachoma 
amyloidosis does not occur The geographic 
location of most cases of ocular involvement, 
that is, the Baltic states, Russia, Japan and China’, 
where deficiency diseases are more prevalent’ 
would indicate that deficiency may be a factoi 
Biochemically, the process of amyloid deposit 
appears to be a disturbance m endogenous pro- 
tein metabolism, m Avhich the rate of formation 
of catabolic pioducts exceeds the ability of the 
tissues to dispose of them Histologically, the 
451 
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evidence points to primary involvement of the 
phagocytic reticuloendothelial cells, whose loca- 
tion IS exactly m the places where amyloid is 
constantly seen It might be desirable to abandon 
the term “degeneration” and to lefer to the con- 
dition as amyloid disease Zentmayer 

Selo^Inflicted Conjunctivitis An Account 
OF Cases Produced by the Jequirity and 
Castor Oil Seeds E J Somerset, Bnt J 
Ophth 29: 196 (April) 1945 

Of 31 patients seen, the condition was uni- 
lateral m 19 (right eye only in 8 and left eye only 
m 11) and bilateral in 12 All were Indians, 
none of whom had gained the rank of commis- 
sioned officers They came from widel}'^ sepa- 
rated units It was thought that in the majority 
of cases the condition was due to the use of the 
castor oil or the jequiiity seed Typically, the 
patient keeps the eye closed and frequently has 
a guilty and sulky appearance Three main 
clinical types are seen subacute, hj^peracute and 
chronic 

The author describes a personal expeiiment to 
show that the inner seed of the castor oil plant 
is capable of producing conjunctivitis The 
castor oil plant and the jequirity plant are de- 
scribed, and the clinical signs, pathologic diag- 
nosis, differential diagnosis and treatment are 
discussed 

The article is illustrated Zentmayer 
Cornea and Sclera 

Recurrent Erosion or the Cornea P A 
Chandler, Am J Ophth 28* 355 (April) 
1945 

Chandler recognizes two types of recurrent 
erosion of the cornea the macroform and the 
microform He suggests use of the ophthalmo- 
scope with a -j- 4 00 D lens to detect the lesion 
and believes that damaged endothelium may 
cause the persistent epithelial edema He recom- 
mends the use of boric acid ointment (10 per 
cent) at night for the microform type and scrap- 
ing the cornea and chemical cauterization of the 
denuded area for the macroform type 

W S Reese 

Epidemic ICerato-Con junctivitis in the Mid- 
dle East Clinical and Experimental 
Study A Feigenbaum, I C Michaelson 
and W Kornbluth, Bnt J Ophth 29- 
389 (Aug) 1945 

Three hundred and eighty-one cases of kerato- 
conjunctivitis were investigated in the Middle 
East, chiefly in Palestine The majority of these 
cases occuired during epidemics In the Middle 
East the beginning of the rainy season appears to 
be the period of maximum incidence of the dis- 
ease In Palestine the disease, although now 


occurring inland, first manifested itself in the 
coastal plain This is in accordance with obser- 
vations in other parts of the globe 

In some cases trauma appeared to play a defi- 
nite role m determining the onset of the condition 
The involvement of lids, conjunctiva, regional 
glands and coinea formed a well defined clinical 
picture, differentiable for the most part on clin- 
ical grounds from swimming pool conjunctivitis 
vernal conjunctivitis, trachoma, influenzal con- 
junctivitis and herpes cornea In 60 4 per cent 
of cases the cornea was involved In the cases 
without corneal lesions the diagnosis was made 
on the clinical picture, the absence of bacteria, 
typical smears and the occurrence during epi- 
demics 

The mildest forms of therapy proved the best 
Douchmgs with cool water, instillation of epi- 
nephrine hydrochloride (1 1,000) and, if neces- 
sary, use of cocaine or atropine diops were the 
most satisfactory remedies Energetic treatment 
prolonged the course of the disease and caused 
gross changes in the conjunctiva Histologic 
examination of the human conjunctiva showed 
flattening of the epithelium, pronounced capil- 
lary dilatation and edema in the subepithelial 
tissue, subepithelial infiltration with lymphocytes 
and large mononuclear cells, multiple mitoses and, 
in cases of the chronic type, considerable hyper- 
troph}'' of the papillae 

Histologic examination of a rabbit’s cornea 
inoculated five days previously showed the typical 
lesions of macular keratitis Experiments with 
rabbits confirmed the specific infective nature of 
the causal agent This agent was not infective 
for mice with different methods of inoculation 
Tissue culture and filtration experiments 
showed tliat the infective agent is a filtrable virus 
Clinical immunity was apparently present in the 
blood of convalescent patients 

Epidemic keratoconjunctivitis is a specific dis- 
ease of the conjunctiva and cornea, caused in 
all probability by a filter-passing virus, which 
can produce a similar condition in the cornea of 
the rabbit The disease has its own well defined 
epidemiologic and clinical features Treatment 
must not be energetic Douching with cool water 
and instillation of epinephrine and, if necessary, 
cocaine and atropine drops are the most helpful 
remedies W Zentmayer 

Bilateral Marginal Dystrophy of the 
Cornea T F Balza and F K Cramer, 
Arch de oftal de Buenos Aires 19 73 
(Feb ) 1944 

A case of bilateral marginal dystrophy of the 
cornea (keratoectasia) is described, m rvhich 
spontaneous rupture of Descemet s membrane, 
with subsequent improvement in vision, occurred 
in the right eye Prior to the sccident the uppet 
segment of the cornea was prominent and ex- 
tremel}^ opaque After rupture of Descemet s 
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membrane, the cornea was flattened and became 
almost transpaient Visual acuity improved from 
1/10 to 10/10, \Mth a collection of — 2 00 D 
sph C — 2 00 D cyl , axis 90 
> The authois point out that the good lesults of 
the accidental ruptuie m this case suggest that 
a discission of Descemet’s membrane might be 
accomplished puiposely m the tieatment of this 
condition 

The aiticle is illustiated, and a bibliography is 
furnished H F Carrasquillo 

Blue Sclerotics Associated with Bony 
Defects in the Nose E Chan, Chinese 
M J 63: 55 (Jan ) 1945 

A Chinese girl aged 18 years, in addition to 
. blue sclerotics, had a cystic tumor which occu- 
A pied the entiie nasal fossa, apparently invading 
the ethmoid and sphenoid sinuses There were 
pressure changes in the surrounding bony struc- 
tures The left eye was proptosed and was later 
enucleated The scleia was from one-third to 
two-thirds the normal thickness but was of un- 
equal tenuity There was a slight decrease in the 
number, but no change in the size, of the fibers 
There was thinning of the coinea 

W Zentmayer 

Scleral Abscess F M Lee, Chinese M J 63 : 

60 (Jan ) 1945 

^ Lee reports 2 cases of scleral abscess The fii st 
case was that of a boy aged 8 years After an 
iridectomy the patient tore off the surgical dress- 
ings and lubbed the eye The abscess developed 
one week latei In the second case, that of a 
}oung man, the abscess developed one month 
after an iridectomy Zenimayer 

Tuberculoma of the Sclera K S Sun, Chi- 
nese M J 63:67 (Jan) 1945 

Tuberculoma of the sclera was noted in a 
young Chinese woman The growth was excised 
and subjected to histologic examination Clinical 
studies indicate that it was secondary to a tuber- 
culous process in the lung A biief leview of 
some of the reported cases is incorporated The 
mode of infection and the question of diagnosis 
aie briefly discussed Zentmavee 

Keratoconus Retort of a Case W S Mao, 
Chinese M J 63: 90 (Jan ) 1945 

Keratoconus was observed in the light eye of 
a man aged 37 Both eyes were affected with 
tiachoma stage III The right eye also had con- 
comitaiit conveigeiit strabismus — vision was 
; limited to peiception of light The case is of 
interest because of the rarity of the keratoconus 
, 111 the western and noithern part of China 

t W Zentmayer 


General 

A Discussion of Ocular Malingering in the 
Armed Services A C Unsworth, Am 
J Ophth 28: 148 (Feb ) 1945 

Unsworth discusses malingering in the armed 
sei vices, its types and the various tests for its 
detection He recognizes several forms of malin- 
gering, which may be classified as positive, m 
which the man attempts to prove his falsification, 
and negative, in which he falsely denies the 
existence of a history or physical signs of existent 
disease or injuiy 

Theie is a significant relationship of malinger- 
ing, war neurosis and morale among the troops 
Fligh morale depends on seveial local factors m 
the soldier’s enviioiiment healthy training con- 
ditions , food of adequate amount and good 
quality, sufficient exeicise, supervised sports and 
other diversions, medical caie that inspires con- 
fidence, good relationship between the men and 
their officers , rigid discipline and drilling, which 
inspires a sense of group security , talks to groups 
of soldiers on the psychologic aspect of fear and 
its understanding, and, most important, a clear 
perspective and appieciation of the ideology for 
which the war is being fought and the value to 
the individual, Ins family, the nation and the 
world of maintaining this ideology 

W Zentmayer 

‘Ophthalmology in Paris During the War 
P Prelat, Am J Ophth 28: 1073, (Oct) 
1945 

_Prelat gives an inteiestmg account of ophthal- 
mologic work in Pans duiing World War 
II He presents numerous brief lepoits of cases 
and of theses submitted to the Ophthalmological 
Society of Pans, the last bulletin of which car- 
ried reports from Octobei to December 1939 

W S Reese 

The Eye of the West African Negro J. G 
Scott, Bnt J Ophth 29: 12 (Jan ) 1945 

A study of the eyes of 1,000 Gambian school 
childien and 1,100 Gambian, 300 Gold Coast, 
300 Nigerian and 300 Cameroon soldiers, in 
addition to hospital patients and outpatients seen 
at 'a West Afiican military hospital over a peiiod 
of eighteen months, was made Noteworthy 
differences were found between the eyes of Afri- 
cans and those of Europeans 
A summary follows 

Pigment of the interpalpebral conjunctiva and 
a ring of pigment around the limbus are normal 
Vasculaiity of the cornea beyond the ring of 
pigment is pathologic and is most frequently 
caused by trachoma This condition should be 
excluded befoie pannus is attributed to tiopical 
disease ^ 
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The Negio fundus is red, not chocolate or slate 
gray, in appearance 

A 2 per cent solution of homatropine hydro- 
bromide and/or cocaine hydrochloride is not 
an efficient mydriatic 

Nebulas m the substantia propria are common 
and are most frequently caused by onchocerciasis 
and trachoma 

Intis IS caused by onchocerciasis and by try- 
panosomiasis, as uell as by more usual diseases 

Microfilarias are not uncommon in the aque- 
ous, where they are well tolerated The most 
common, if not the only one, is Onchocerca 
volvulus 

The value of removal or destiuction of nodules 
containing the adult Onchocerca volvulus is 
doubted, as the nonencapsulated worm plays an 
important part in infection and m producing 
ocular complications Zentmayer 

Eye Diseases in the East J Minton, Brit 
J Ophth 29 19 (Jan ) 1945 

Minton gives a brief account of the ophthalmic 
diseases of the natives of Iraq Epidemics of 
infective ophthalmias occur regularly ever}^ year 
They begin m Ma}^ and last until December 
About 60 per cent of the population is thought 
to be infected with trachoma The British troops 
showed a very low”^ incidence of infective condi- 
tions of the eye There was no epidemic of 
conjunctivitis The Indian troops had a much 
higher incidence of conjunctivitis than the British 
Mucopurulent conjunctivitis of a severe type 
associated with corneal ulceration was of frequent 
occurrence The Indian and Ceylonese troops 
and the natives suftered from epidemic punctate 
keratitis, but no cases were seen among the 
British troops There were no cases of gono- 
coccic conjunctivitis among the British oi the 
Indian troops Zentmayer 

General Diseases 

Ariboflavinosis I Mann, Am J Ophth 28 
243 (March) 1945 

Mann reports a case of ariboflavinosis in a 
man aged 29 years The right eye showed severe 
conjunctwal injection, the mam vessels being 
intensely engorged The hmbal plexus was full 
There were no new conjunctival vessels The 
cornea showed marginal vascularization and 
opacities in the substantia propria The vasculari- 
zation was distinctive It was in the form of 
parallel, radially arranged loops springing from 
the apexes of the loops of the hmbal plexus and 
extending in three arcades beyond this slightly 
more than halfway to the margin of the pupil 
The vessels were so engorged wuth blood that 
they appeared to stand out from the surface 
They were mostly subepithelial, but in the region 


of the opacities in the cornea they had penetrated 
the substantia propria to about one-half its 
thickness They extended all around the circum- 
ference of the cornea The opacities were coarse, 
whitish patches, located in the subepithelium’ 
Both eyes were affected, but to a different degree 
The patient had been on a diet which contained 
no fruit and supplied green vegetables once a 
Aveek 

With a proper diet and the administration of 
multivitamins, the cure ivas dramatic 

W Zentmayer 

Herpetic Diseases of the Eye in the Light 
OF Modern Virus Investigations M 
Grutter, Arch Soc de oftal hispano-am 
3.494 (Nov -Dec) 1943 

The herpes virus may be the causal agent in 
the following processes herpes of the palpebral 
margin, vesicular keratitis in its varied forms, 
dendritic keratitis m its variations, geographic 
keratitis, stellate keratitis, filamentous keratitis, 
recurrent corneal erosions, striate keratitis, cir- 
cumscribed parenchymatous keratitis, diffuse 
parenchymatous keratitis, herpetic endothelial 
keratitis and herpes of the irises Epidemic 
keratitis and nummular keratitis may have 
some connection wnth the virus An explanation 
of how these conditions are brought about by 
the action of the virus toxin is given 

H F Carrasquillo 

Hygiene, Sociology, Education and History 

Patron Saints of the Eyes An Outline 
F L P Koch, A m J Ophth 28.161 (Feb) 
1945 

Koch recounts the histones of the various 
saints and the ocular conditions which they were 
thought to influence He stresses the impor- 
tance of sympathetic understanding of faith in 
such beliefs W S Reese , 

A Central Ophthalmological Institute for 
the United Nations A Loewenstein, 
Brit J Ophth 29 6 (Jan ) 1945 

Loew^enstein suggests a common central insti- 
tute of ophthalmology for the United Nations 
Similar institutes for other specialties might fol- 
low They may be distributed over the large 
towns of the Nations according to the need and 
the availability of suitable teachers In the near 
future the common budget of the Allied Nations 
Avill be considerable The idea of a common 
education must not be forgotten Central medical 
institutes are a part of it, and all nations will 
enjoy the fruits of their woik A blueprint of 
such an institution is offered, and the details of 
equipment are giveil Zentmayer 
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Word Blindness, Its Cause and Cure 

R Hall. Bnt T Oplith 29 : 467 ( Sept ) 
1945 

The author suftered fioni ^^old blindness, 
being unable to read up to the age of 15, i e , 
prior to puberty (Did alteied thyroid function 
have something to do with this chahge^) The 
theory has been advanced by Stout that the chief 
instrument used by the blind in peiceiving the 
shape and size of objects is the hand, or, rather, 
the two hands This is accomplished by what 
may be called sjnithetic touch, Ijecause it yields 
a total simultaneous impression of all, or many, 
parts of the object Second, the finger tips may 
explore the parts and contours of the object by 
gradually moving ovei them This may be called 
the active touch, or the analytic touch, because it 
^ analyzes oi breaks up into a series of successive 
impressions what synthetic touch presents as a 
simultaneous nhole This concept naturally leads 
to the question whether development in definite- 
ness of the perception of lettei order, or words, 
may not be essentially due to the intimate union 
and cooperation of synthetic and analytic vision 
All words must be analyzed or broken down into 
their smaller parts and then synthesized again by 
association When the letters are thoroughly 
known, two letter words should be learned These 
should be learned first of all by analytic vision, 
that is, by splitting them up into, or regarding 
them as, two separate letters, until sufficient syn- 
thetic vision IS acquired to fuse them by associa- 
tion or to see them as a single unit Passages in 
books should then be used, the patient picking 
out all known two letter groups, such as those 
underlined in “Now thi.y is the best method ” 
This IS a form of analytic vision which, by 
breaking down words, will gradually extend syn- 
thetic vision so that it will gradual^ absorb even 
the longer words thus broken down For “now” 
is no longer a meaningless collection of letters — 
it IS the word “no” with a letter after it — 
^that IS, in its written form it has acquired a 
^definite personality which differentiates it from 
other words, and all thought has to move by 
way of differentiation 

When all two letter words have been thor- 
oughly mastered in this way, the same procedure 
should be followed with three letter words, and 
then with four letter words, in order gradually 
to extend synthetic vision Zentmayer 


the cairying out of their work A person of the 
second group takes a little time to adjust himself 
to the new visual condition This adjustment 
requires fiom a few ^\eeks to several months. 
The degree of depth perception acquired depends 
on several factors intelligence and previous ex- 
pel lence in judging distance, age, sex and 
whether the eye lost was the dominant eye The 
time required for the regaining of confidence to 
return to work should larely exceed two to three 
months, but the gi eater number of men stay 
away from work for periods varying from six to 
nine, or even ten months The reasons foi this 
are feai and lack of confidence, compensation and 
litigation difficulties and the unwillingness of 
firms to employ one-eyed woikers The occupa- 
tion suitable for a one-eyed person depends on 
the vision of the good eye With vision of 6/6 
or 6/9, all occupations involving close work can 
be performed with comfort If visual acuity is 
6/12, occupations requiring constant close work 
are inadvisable If vision is less than 6/12, such 
work as gardening, farming or domestic service is 
suitable Zentmayer 

Injuries 

Report of an Eye Injured by Lightning. 

L B Sheppard, Am T Ophth 28:195 
(Feb) 1945 

A youth aged 18 years was struck by lightning 
and remained unconscious over four hours On 
the right side there were marked edema of the 
lids, moderate chemosis of the conjunctiva and 
complete external ophthalmoplegia The cornea 
showed a whitish gray opacity, with cloudiness 
in the posterior half of the cornea Vision was 
limited to light perception, and tension was nor- 
mal There was retinal edema about the optic 
papilla On the twenty-ninth day there were 
localized detachment of the retina, two small 
areas of choroiditis in an area of retinal edema 
and a fibrous band in the posterior part of the 
vitreous On the forty-fifth day a second area 
of detachment of the retina was noted About 
one week after the accident an acute attack of 
iridocyclitis developed Two months later theie 
were opacities in the posterior cortex and the 
vitreous and complete detachment of the inferior 

portion of the retina. ry 

W Zentmayer 


The One-Eyed Worker J Minton, Bnt J 
Ophth 29.472 (Sept) 1945 

Minton divides one-eyed people into two 
' groups those who have been without an eye 
since childhood and those who have lost the 
vision of an eye in adult life as the result of dis- 
ease or injury Persons of the first group are in 
no way handicapped and have full confidence in 


Intraocular Foreign Body or Infrequent 
Localization and Prolonged Tolerance 
J M Vila Ortiz, Arch de oftal de Buenos 
Aires 19:91 (Feb) 1944 

Vila Ortiz describes a case in which a foreign 
body was lodged in the papilla According to 
him, this IS the third case of the kind reported 
in the literature A man 36 years of age fell 
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and received an injury to the left eye The eye 
showed hyphemia and turbidity of the media, 
but no portal of entry of any foreign body was 
found The roentgenographic examination also 
failed to show its presence The giant magnet 
was also used for diagnosis, with negative results 
After the media cleared, a grayish mass 2 bj^ 
2 5 mm , taken to be a foreign body, was observed 
in the papilla The eye was blind A second 
roentgenogram, taken with the Sweet method, 
corroborated the diagnosis The only sign of 
intolerance was optic neuritis No endeavor was 
made to remove the foreign body Four years 
later the eye was quiet Foreign bodies in this 
location are well tolerated and do not require 
extraction, nor is enucleation indicated if the 
foreign body is chemically inert and nonmagnetic 
The article is illustrated 

H F Carrasquillo 
Instruments 

An Ophthalmic Slide Rule TienYung 
Miao, Chinese M J 63*80 (Jan) 1945 

On each side of the rule there are several 
graduations from which may be determined the 
mterpupillary distance, the near point of con- 
vergence, the binocular parallactic angle, the 
angle of convergence, the accommodative power, 
the tangent rule, the meter angles, etc 

The article IS illustrated Zentmayer 

Lacrimal Apparatus 

Dacryorhinostomy N Belmonte Gonzales, 
Arch Soc oftal hispano-am 4:33 (Jan- 
Feb) 1944 

When the lacrimal sac has been removed and 
the canahcuh are intact, the operation of Arruga, 
canahculorhmostomy, is indicated 

When there is absence of the lacrimal sac and 
the canahcuh, the operation of dacryorhinostomy 
IS indicated This procedure is also used when 
the obstruction is in the canahcuh before they 
empty into the sac 

The operation which the author terms dacryo- 
rhinostomy, and which consists in opening a 
fistulous passage between the lacus lacnmahs 
and the nasal cavity, is described in detail, and 
the procedure is illustrated with colored plates 

H F Carrasquillo 
Lens 

Transparency of the Lens Following Trau- 
matic Cataract H J Stern, Brit J 
Ophth 29:48 (Jan) 1945 

The left eye of a Negio aged 25 had been in- 
jured by a flying particle of stone Several hours 
after the injury an anterior capsule cataract was 


present Exactly the same abnormality was seen 
m the other eye Three days later a brilliantly 
white, mushroom-shaped mass was protruding 
from the lens into the anterior chamber of the left 
eye The roentgenogram was noncontributory 
Thirteen days after the injury, only a few gray 
capsular opacities were left, and a feathery pos- 
terior cortical cataract was seen On the twenty- 
third day the eye was again white and perfectly 
normal except for the unchanged anterior cap- 
sular cataract and a fine opacity near the center 
of the cornea Vision was 6/6 The eye was 
emmetropic The author analyzes the various 
possibilities in explanation of the case 

W Zentmayer 

Lids 

The Origin and Purpose of Blinking 
A Hall, Brit J Ophth 29:445 (Sept) 
1945 

This inquiry was begun some years ago in 
order to find out to what extent the rate of blink- 
ing is reduced in chronic encephalitis In the 
course of preliminary tests on normal persons 
certain unexpected points were noted All per- 
sons tested were unaware that their blinking 
was being watched , m each test the surroundings 
and the procedure were the same for all sub- 
jects, all stimuli capable of causing local reflex 
blinking n ere excluded 
Apart from the reflex blinking seen in animals 
and man, which is solely for the local protection 
and efficient action of the eyes themselves, all 
blinking in man is the muscular act bj'- which 
the controlling nervous center automatically 
shuts off the act of fixation m order to put the 
extramuscular reflex into full action 

Reasons for blinking may be as follows 
For self preservation, eithei from a threat of 
leal danger to life coming from without through 
any of the sense organs or from undefined fears 
aroused by the surrounding conditions at thCj 
tune The former is the primitive unconditioned 
leflex seen throughout tlie animal kingdom, the 
lattei is probably of the same origin but is con- 
ditioned in the primates by the increased security 
of arboreal life and in man still more, by the 
requirements of civilization This type forms a 
large proportion of the blinking in everyday life 
For change in the direction of fixation While 
some blinking is but a part of the orientation of 
the head and eyes in the self preservation reflex. 

It far more often, especially in the primates, 
serves either for the purpose of “looking about” 
01 as an aid to the vaiious purposes for which 
fixation IS used independently 

For pauses in the act of reading aloud These 
are conditioned reflexes acquired by training 

W Zentmayer 
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Head Injuries from the Ophthalmolo- 
gist's Viewpoint A D Ecker and E W 
Anthony, Brit J Ophtli 29:43 (Jan) 
1945 

The article discusses some of the newer con- 
cepts concerned with head injuries which may 
be of interest to the consulting ophthalmologist 
Concerning the late lesults of blunt head in- 
juries, the vast majority of both civilian and 
military personnel return to their full duties m 
a matter of weeks, with pioper management 
The patient must be approached in an attitude 
of calm reassurance 

The fixed dilated pupil is an infallible sign 
of increased intracranial pressuie It is usually 
due to a laterally placed intracranial lesion on 
the same side, which is most often m the tem- 
poral, but may be m the frontal or the parietal, 
lobe The occurrence of bilateral fixed dilated 
pupils soon after a head injury indicates a bad 
but not hopeless prognosis If the condition is 
associated with neurogenic hyperthermia, rapid 
pulse, quickly rising rectal temperature, cold 
skin and decerebrate rigidity, there is damage 
to the midbrain 

The Argyll Robertson pupil may result from 
a head injury The lesion in cases in which this 
sign IS present may be either in the central nervous 
system itself or in the peripheral efferent path- 
way to the pupil In a study of lesions of 
the temporal lobe, one can use routine clini- 
cal, roentgenologic and electroencephalographic 
methods, as well as observation of the visual 
fields, speech and caloric nystagmus 

When recovery from a muscular palsy occurs 
within a matter of days, the nerve has been in- 
jured in a process akin to concussion, whereas 
if months are required, the axons presumably 
have been torn and have regenerated in an in- 
tact nerve sheath If no recovery occurs, one 
can assume severance of the nerve, severe dam- 
age to its blood supply or such film scarring 
^"^that regeneration is prevented Changes in the 
visual fields are discussed The presence of 
normal visual fields does not exclude the possi- 
bility of a slowly progressive subdural hema- 
toma overlying the optic radiations 
It has been shown that electroencephalograms, 
when used as an index of active cerebral ab- 
normality after head injury, will help to estimate 
the extent of the cerebral damage 

W Zentmayer 

Ocular Muscles 

Orthoptic Fictions and Misconceptions 
L 4 WELLS, Am J Ophth 28:890 (Aug) 

Wells discusses various misconceptions and 
1 erences of opinion relating to orthoptics One 


misconception is that vision in an eyo, with am- 
blyopia ex anopsia cannot be improved after the 
sixth year of life Such a conception is an admis- 
sion that occlusion has been incomplete and of 
too short duration Another fiction in orthoptics 
is that “alternating squints cannot be made to 
fuse” It IS a misconception to assume that 
anomalous correspondence cannot exist in a pa- 
tient who has visual acuity of 20/15 in each eye 

W Zentmayer 

Some Observations on a Tendency to Near- 
Point Esophoria and Possible Con- 
tributory Factors D D Stenhouse 
Stewart, Brit J Ophth 29:37 (Jan) 
1945 

A short period of exacting close woik in 
special conditions of binocular dissociation is 
shown to cause a change of a tempoiary nature in 
ocular muscle balance at the near point (33 cm ) 
as assessed by normal routine methods 

It is implied that muscle balance at the neai 
point cannot accurately be stated without lefer- 
ence to the manner of use of the eyes preceding 
the assessment 

If it can be assumed that man is deficient 111 
natural power of voluntary divergence to coun- 
teract accommodative esophoria, it follows that 
in the “resting” state “near point” exophoria 
of some degiee accompanied with adequate re- 
serve power of voluntary convergence is desir- 
able for the comfortable performance of sustained 
close work 

It is further suggested that in some cases tem- 
porary disturbance of this balance and of com- 
fortable near point effort can arise from 
emotional states, especially if aroused by close 
work and related to anxiety about its successful 
performance ^ Zentmayer 

Operation for Correction of Paralytic 
External (lateral) Rectus Palsy J P 
Spencer Walker, Brit J Ophth 29:477 
(Sept) 1945 

Walker repoits 2 cases of paralyses of the 
external rectus muscle in which a slight modifica- 
tion of Lancastei’s operation was used In the 
first case, that of a child 4 years of age, the his- 
tory suggested birth injury to the right eye 
The eye was amblyopic On the twenty-fifth day 
after the operation the eye could be abducted 
fully In the second case, that of a child 6 years 
of age, the left external rectus muscle had been 
palsied since birth There was some postural 
torticollis Immediately after operation there 
was an overcorrection , at the end of two weeks 
the powei of adduction was returning and the 
torticollis was greatly improved The modifica- 
tion of the Lancaster operation consisted in the 
recession of the internal rectus muscle 

, W. Zentmayer 
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Strabismus Barbosa da Luz, Rev brasil 
de oftal 2 31 (March) 1944 

Barbosa da Luz discusses the respective indi- 
cations for orthoptic and surgical therapy of 
strabismus He discusses the value of determina- 
tion of visual acuity, angles of deviation during 
ocular movements, type of strabismus, sensory 
condition of the retina, presence and quality of 
binocular vision and Worth’s test of four points 
for the selection of either type of therapy The 
author concludes that operation followed by 
orthoptic traihmg is the proper therapy for 
strabismus Surgical therapy alone is indicated 
only for patients who ask onty for cosmetic 
correction of strabismus Zentmaycr 

Operations 

A Modification and Extension of the 
McReynolds Operation for Pterygium 
L Statz, Brit J Ophth 29 193 (April) 
1945 

The first step of the operation is the same as 
that m the McReynolds method The new direc- 
tion of the displaced pterygium is such that there 
IS no overlapping of the conjunctiva along the 
upper portion of the limbus The ledundant 
edge of the conjunctiva, between the incision and 
the tied silk stitch, is incised and a flap is formed , 
this flap is turned upward and stitched to cover 
the raw area of sclera and to he along the limbus 
without encroaching on the cornea A stitch 
from the adjacent conjunctiva biting firmly into 
the flap serves to obliterate a small uncovered 
area The accompanying sketches show the steps 
of the operation Zentmayer 

Orbit, Eyeball and Accessory Sinuses 

Bulging of Eyelids with Exophthalmos 
F F Rundle and C W Wilson, Chn Sc 
5 31 (Aug 7) 1944 

In this paper, Rundle and Wilson direct atten- 
tion to the fatty swelling of the lids occurring 
with exophthalmos in cases of diffuse toxic 
goiter, giving particular attention to the clinical 
characteristics and the mechanism Such swell- 
ing IS not confined to patients with toxic diffuse 
goiter but is found with a variety of conditions 
characterized by overfilling of the orbit and 
exophthalmos It is, in fact, simply a protrusion 
of the normal hd and is not due to edema of the 
palpebral tissues, as is generally stated Varia- 
tions in protrusion or recession accurately reflect 
changes in the degree of orbital filling In wast- 
ing of the orbital tissues tlie ej^e is sunken The 
lids are receded Bulging of the lids due to 
prolapsing fat has a well defined clinical ap- 
pearance In the upper lid this is most evident 
with the eye closed, in the lower lid, with the 
eye open After discussing prolapsing orbital 


fat as the cause of bulging of the lids, the authors 
show how It IS differentiated from edema of the 
eyelids Further, they demonstrate the corre- 
latioa between protrusion of the lid and prop- 
tosis and then discuss the mechanics of exoph- 
thalmos and protrusion of the lid Disparity 
between the bulk of the contents and the capacity 
of the orbit may arise from a variety of clinical 
conditions, but some expression, such as orbital 
overfilling, overcrowding or disproportion, is 
necessary to describe their common pathologic 
basis In its strict sense, exophthalmos is only 
one of the consequent signs Protrusion of the 
Iid is another It remains for clinical investigation 
to determine others and so to decide which of 
the manifold ocular signs described in cases of 
toxic diffuse goiter are explicable on this simple 
basis Unfortunate!}'-, “exophthalmos” is often 
used m an omnibus sense to describe all such 
cognate signs The authors conclude that varia- 
tions in the plane of the eyelids, whether they 
are sunken, normal oi bulging, reflect corres- 
ponding variatibns in the degree of orbital filling, 
as do correlated changes in the position of the 
eye The clinical cliaractenstics of sunken and 
bulging lids are u ell defined , these, together with 
the exophthalmometric reading, make possible 
the detection of departures from the average 
degrde of orbital filling 

JAMA (W Zentmayer) 

Unilateral Hipotony During Anaesthesia 
Ina Brittain and G J C Brittain, Brit 
M J 1*442 (March 31) 1945 

f At the Derbyshire Royal Infirmary unilateral 
hypotony was observed after anesthesia in 13 of 
a series of 300 cases The cause was pressure 
exerted by the rim of a badly adjusted face mask 
According to the authors, pentothal sodium is 
known to cause bilateral reduction in tension 
and tends to exaggerate the effects produced by 
pressure The possibility of the occurrence of 
acute glaucoma in the affected eye should b^ 
borne in mind, as the lowered intraocular tension^ 
is followed by a rise above the normal, which may 
last for some hours Arnold Knapp 

Physiology 

Dynamic Factors in the Formation and 
Reabsorption of Aqueous Humour J S 
Friedenwald, Brit J Ophth 28 503 
(Oct) 1944 

During the last decade the problem of the 
aqueous has been attacked by three groups of 
ivorkers, using three different technics Duke- 
Elder and his co-workers have studied the com- 
position of the aqueous, have found the fluid 
to be hypertonic in electrolytes and have conse- 
quently concluded that secretory forces enter 
into its formation Kinsey, Grant and Cogan 
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have studied the rate at which dissolved sub- 
stances are exchanged between blood and 
aqueous, ha\e found that this rate is gi eater 
for electrolytes than for nonelectrolytes (exclud- 
ing water) and have concluded that electrolytes 
are secreted into the intiaoculai cavity, whereas 
diffusion and osmosis suffice to account for the 
rates of exchange of nonelectrolytes provided 
reasonable assumptions are made legardmg the 
mechanism of outflow Fiiedenwald and his 
co-workers have studied the mechanism of secre- 
tion in the ciliary body and have been able to 
formulate with some precision how the metabolic 
energies of this tissue are utilized for the work of 
secretion 

The present papei represents an effort to 
bring together these three independent lines of 
investigation It is shown that the secretory 
mechanism as it is at piesent undei stood through 
the work of Friedenwald and his co-workers 
would account for the formation of an aqueous 
hypertonic in electrolytes, as has been found by 
Duke-Elder and his co-workers, and would 
likewise account for the higher rate of trans- 
port of electrolytes than of nonelectrolytes from 
blood to aqueous, as has been found by Kinsey 
and his colleagues The position of the three 
groups of workers may be summarized as fol- 
lows Duke-Elder has concluded that the 
aqueous is a secretion Kinsey agrees and speci- 
fies that It is the electrolytes in particular that 
are secreted Friedenwald agrees and speci- 
fies that of the electrolytes it is primarily the 
cations that are secreted Zentmayer 

Retina and Optic Nerve 

Complete Congenital Pigmentation of the 
Optic Disc W Moehle, Am J Ophth 
28: 377 (April) 1945 

Moehle briefly reviews the literature and re- 
^ ports the case of a 65 year old man with chronic 
\ glaucoma, whose right optic disk was entirely 
covered with brownish black pigment 

W S Reese , 

Sheathing of the Retinal Veins in Mul- 
tiple Sclerosis C W Rucker, JAMA 
127:970 (April 14) 1945 

In a senes of 50 cases of sheathing of the 
retinal veins, multiple sclerosis was present in 31 , 
It was suspected in 11 cases, and there was no 
evidence of the disease in 8 cases Thickening 
of the vascular walls at a distance from the disk 
IS almost always indicative of disease Venous 
i sheathing that occurs without any other visible 
I disease in the retina seems to have special signifi- 
, cance The fundal picture bears resemblance to 
a feature observed by a number of pathologists m 
sections of the central nervous S 3 ’'stem of patients 
u 10 have died of multiple sclerosis, namety, an 


accumulation of cells around venules. Rucker 
concludes that sheathing of some retinal veins is 
occasionally encountered on ophthalmoscopic ex- 
amination of otherwise normal fundi It is usually 
indicative of disease of the central nervous sys- 
tem, most often multiple sclerosis The article 
IS illustrated Zentmayer 

Stargardt’s Disease Report of Three Cases 
E Salgado Benavides, Arch Soc oftal 
hispano-am 4: 185 (March-April) 1944 

After obseiving 3 patients with heredomacular 
degeneration, the author comes to the following 
conclusions 1 Stargardt’s disease is to be con- 
sidered a retinal degeneration, beginning at the 
macula, familial in nature and of unknown cause 
2 Its characteristic progressive course is divided 
into three stages In the first stage subjective 
manifestations appear m relation to retinal lesions 
At this time the lesions are visible only on careful 
observation The second stage coincides with 
well defined retinal lesions limited to the macular 
area The thud stage is characterized by pig- 
mented and degenerated foci in extensive areas of 
the retina 3 The disease seems to have a selec- 
tive tendency to involvement of the retinal cones 
4 The process does not produce total blindness 

H F Carrasquillo 

Etiopathogenesis or “Essential” Arterial 
Hypertension Present Conception of 
Problem A Vilela, Rev brasil de oftaL 
2: 181 (June) 1944 

According to Vilela, the mam pathogenic fac- 
tor in essential arterial hypertension is worry, 
emotion and subconscious conflicts Heredity 
and the presence of renal and endocrine dis- 
orders are associated factors The stage of the 
disease and the prognosis for the patient’s life 
are determined by the progressive changes in 
the fundus of the eye as evaluated by Wagener, 
Avho places the patient according to the changes’ 
in the fundus in one of four groups 

In patients of the first and second groups 
the disease is in its early stages and consequently 
is benign It is in the progressive, intermediate, 
stage in patients of the third group and is malig- 
nant in patients of the fourth group, with a 
prognosis of one or two years of life in 95 ner 
cent of the cases r, ^ 

W Zentmayer 




Trachoma Virus and the Morphology of 
^CLU siON Bodies A Loewenstein Am T 
Ophth 28:282 (March) 1945 

Loewenstein summarizes his observations on 
advanced trachoma The follicles consisted of 
lymphocytes, plasma cells, fibroblasts and macro- 
phages (cystophages, Marchand) The macro- 
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phages contained no granules, suggesting inclu- 
sion bodies The caps reported by Cuenod in 
the cells of the follicles were not found in any of 
the 23 cases of advanced trachoma which formed 
the basis of this histologic investigation The 
appearance of the inclusion bodies differed in 
scrapings and in section In the scrapings they 
showed considerable polymorphism, and indi- 
vidual elementary and initial bodies might be 
found alone in the cells In sections encapsu- 
lated inclusion bodies with many Giemsa stain- 
ing elements were found in the superficial epi- 
thelial layers In the middle layers they were 
fewer, and they were absent in the deeper 
layers In the subepithehal tissues, reticulum 
cells of fibroblast character were filled with 
blue and purple granules Granules were free.m 
the tissues — some single, others in colonies 
The tarsus was found to be full of reticulum 
cells of fibroblast character, similar to those in 
the subepithehal tissues Zentmayer 

The Etiology of Trachoma A Critical Re- 
view OF Present Knowledge J O W 
Bland, Brit J Ophth 29.407 (Aug) 1945 

The available evidence shows that trachoma is 
an infectious disease, caused by a noncultivable, 
filtrable agent identical with the elementary and 
initial bodies found in the Prowazek-Halber- 
staedter inclusions and having a close relation 
to the viruses of inclusion blennorrhea, lympho- 
granuloma venereum and psittacosis There is 
no evidence that this agent possesses an arthropod 
host or that the louse is a vector of the disease, 
though the agent may survive for some days in 
the body of the louse In what group of organ- 
isms this agent, with the other three to which it 
IS related, is to be placed becomes largely a mat- 
ter of personal choice All four agents resemble 
the rickettsias in a number of points They dif- 
fer from the majority of rickettsias in not possess- 
ing an arthropod host The four agents differ 
from the typical large virus in possessing initial 
bodies which stain blue with the Giemsa method 
and m showing greater pleomorphism, in forming 
inclusions with a basophilic matrix and in stain- 
ing with Castaneda’s stain They differ from 
the typical rickettsias in the lack of an arthropod 
host, in not showing bacillary and thread forms 
and in forming inclusions with a matrix The 
author considers that they stand in an inter- 
mediary position between the rickettsias and the 
large viruses and may possibly form a biologic 
link between them He prefers to group them 
with the viruses but to give them a distinctive 
position as the “basophilic viruses” on account of 
the blue staining of their initial bodies and of 
the matrix of their inclusions, a reaction which 
distinguishes them from the larger typical 
viruses, which do not possess blue initial bodies 
and whose inclusions are acidophilic 

A bibliography is given Zentmayer 


Quinine Bisulfate in Local Therapy of 
Trachoma O Aprigliano, Arq brasil 
de oftal 7*45 (April) 1944 

Aprigliano observed the results of three types 
of therapy in thiee groups, of 60, 30 and 30 
patients (children and adults), with trachoma 
The therapy for patients in the first and second 
groups consisted in the expression of the con- 
junctival granulations with a swab soaked in a 
7 5 per cent solution of quinine bisulfate and 
massage for two minutes, followed by the local 
applicataion of a second and a third swab soaked 
m the same solution The caruncle was mas- 
saged separate^ A 1 per cent solution of tetra- 
caine hydrochloride was used for conjunctival 
anesthesia Local quinine bisulfate therapy was 
employed eveiy other day for two weeks and 
twice a week thereafter until a cure was effected 
An ointment which contained 6 per cent quinine 
bisulfate was applied locally on the days in which 
the local therapy was not applied In the second 
group, only sulfanilamide by mouth, in proper 
doses, was administered The patients in the 
third group had the usual therapy for trachoma 
which is given in dispensaries, namely, digital 
expression of the granulations and conjunctival 
massages with solutions of acid mercuric nitrate 
and of copper sulfate The results of quinine 
therapy were the same for patients who had 
sulfanilamide as for those who did not The 
duration of local therapy with quinine bisulfate, 
whether used alone or in association with sulf- 
anilamide, was greatly shortened as compared 
with that for patients who had treatment with 
acid mercuric nitrate and copper sulfate Quinine 
bisulfate, locally applied to eyes with trachoma, 
exerts a prompt favorable effect on the corneal 
lesion, the pannus and the keratitic ulcers The 
treatment is well tolerated It is advisable to 
give short courses of quinine bisulfate at long 
intervals after cure, m order to prevent recur- 
rences 'VV Zentmayer 

A Statistical Study of Trachoma Among 
In-Patients Hsiu-Hsiang Chi, Chinese ' 
' M J 63;73 (Jan) 1945 

Of 2,903 patients admitted to the department 
of ophthalmology of the Chengtu Eye, Ear, Nose 
and Throat Hospital from January 1940 to De- 
cember 1943, 1,305 (44 9 per cent) had a condi- 
tion diagnosed as trachoma The sex ratio was 
54 6 per cent females to 45 4 per cent male The 
age of 65 1 per cent of the patients ranged from 
16 to 40 years More than half the patients were 
affected during the most useful part of their lives 
Housewives had the highest incidence, followed 
by students, merchants and farmers Nearly all 
affected persons showed sequelae or complica- 
tions, 31 9 per cent were “blind” on admission, 
while 22 8 per cent were so classified on dis- 
charge In 80 per cent the cause of blindness 
was a lesion of the cornea due directly or nidi- 
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rectly to tiachoma In ordei to reduce blindness 
m China, it is essential therefore to control the 
spread of trachoma 

Chan, in the same issue of this journal, com- 
pares the statistics for 1938 and 1939 with those 
presented by Chi for 1940-1943 

W Zentmayer 

Tumors 

Recurrent Juvenile Papilloma of the Con- 
junctiva J D Walker, Am J Ophth 
28: 751 (July) 1945 

Walker reports a case of papilloma of the con- 
junctiva which recurred repeatedly, eleven opera- 
tions being performed during five years of obser- 
lation and treatment From the literature it is 
evident that a papilloma may not be an innocent 
growth, as a number of cases are reported which 
show that It is capable of malignant degeneration 
The tumor is best removed surgically If roent- 
gen radiation or radium is used, every precaution 
should be used to protect the lens 

W Zentmayer 

The Management of Epibulbar Malignancy 

Wilfred E Fry, Pennsylvania M J 48: 
694 (April) 1945 

Fry divides epibulbar tumors into the benign, 
the potentially malignant and the malignant 
The benign tumors are the granulomas, epithelial 
plaques, papillomas, lipomas, hemangiomas, 
lymphangiomas and dermoids, the potentially 
malignant tumors are the nevi and malignant 
papillomas and the malignant tumors are the 
sarcomas, the epitheliomas and precancerous 
melanosis 

Two cases are reported, showing, respectively, 
(1) that sarcoma of the limbus may remain 
localized at the limbus for a number of years 
without extensive involvement of the cornea, 
without intraocular extension and without distant 
metastasis and (2) that epithelioma of the limbus 
j’may extend into the cornea at an early stage 

W Zentmayer 

Vision 

Visual Symptoms Caused by Digitalis F D 
Carroll, Am J Ophth 28* 373 (April) 
1945 

This is a report on 6 patients who had visual 
S}niptoms due to digitalis These symptoms 
consisted in colored vision, chiefly white, green, 
lellow or red, flashes of light, positive colored 
scotomas, and other visual hallucinations There 
uas no change in the visual acuity or the usual 
fields of these patients, but the literature suggests 
that if the intoxication is sufficiently profound a 
temporary cortical type of blindness may result 

1 his condition may occur in patients receiving 


what IS considered a normal dose of the drug 
and may be the only symptom present Recovery 
takes place within two weeks after administration 
of the digitalis is stopped 3 Reese 

A Contribution to the Theory of Binocular 
Vision Supported by Three Cases of 
Latent Nystagmus A Posner, Am J 
Ophth 28:392 (April) 1945 

Three cases of latent nystagmus with ambly- 
opia of one eye are presented 

The nystagmus may be interpreted as a modifi- 
cation of normal fixation movements 

The nystagmus is inhibited by a minimal 
amount of binocular vision, which apparently 
brings into play a higher degree of cortical con- 
trol than does monocular vision 

Observations made in these cases confirm the 
validity of Verhoefif's replacement theory of 
binocular vision 

The replacement theory also serves to explain 
the phenomenon of ocular dominance 

W S Reese 

Studies in Dark Adaptation as a Means of 
Detecting Deficiency of Vitamin A G 
W Robertson and J Yudkin, Brit J 
Ophth 28:556 (Nov) 1944 

In this study, the instrument used was a modi- 
fied and improved form of the adaptometer 
described by Hames (Tr Ophth Soc U King- 
dom 48: 103, 1938) In the measurements of 
final rod threshold, groups of 3 or 4 subjects 
each enter a dark room directly from their work, 
without any previous light adaptation After 
the subjects have been in the dark for thirty-five 
or forty minutes, the dark adaptation of each 
subject IS measured by noting the minimal amount 
of light which can just be seen The 3 or 4 
subjects in each group are tested m turn and 
then tested a second time m the same order 
The second value is taken as the measure of 
dark-adapting capacity The following summary 
IS made Measurements of dark adaptation may 
be used to assess nutritional level with respect 
to vitamin A either by determination of the effects 
of the vitamin on dark adaptation or by com- 
parison of the values for dark adaptation in 
various groups The latter method, while not 
providing such conclusive evidence as the former, 
may sometimes give presumptive evidence of 
the relative nutritional status with respect to the 
vitamin, and for technical reasons it may be 
the only feasible procedure Using the former 
method of measuring vitamin A lability, the 
authors showed that deficiency of vitamin A 
existed in a small group of laboratory workers 
and in a large group of Birmingham (England) 
factory workers Of these workers, 147 who 
took vitamin supplements showed a statistically 
significant improvement m dark adaptation, while 
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188 controls showed no significant change Three 
groups of school children showed no sign of 
vitamin A deficiency with this method 

By comparison of the values for dark adapta- 
tion m various other groups, it was shown that 
the Birmingham factory workers and a group 
of Sheffield factory workers had significantly 
poorer dark adaptation than the three groups of 
school children whose dark adaptation had been 
shown to be unaffected by vitamin A 

W Zentmayer 

Vitreous 

Rupture of Choroid Associated with Cyst 
OF Vitreous E Rosen, Bnt J Ophth 29 
486 (Sept ) 1945 

The patient was a Negro aged 21 years A 
batted ball struck the summit of the cornea of 
the right eye apparently directly, as the cornea 
nas abrased Two months after the injury there 
was a break m the sphincter of the ins with a 
segment of atrophy of the ins stroma Thei e was 
a choroidal tear m the macular region, and over 
Its centei was a biconvex band, the terminals 
of which were fiayed out m a semicircular 
astral radiation About 6 disk diameters below 
the disk was a peculiar cystic structure two and 
a half times the size of the disk and shaped like 
an apple This sphere was loosely suspended from 
a pedicle and floated on movements of the globe, 
disclosing a phenomenon of variation in color 
from yellow to pink The cyst would settle into 
a pocket formed by a proliferated connective tis- 
sue mass Examination one month later showed 
that the cyst had ruptuied 

The article is illustiated Zentmayer 

Therapeutics 

Penicillin in Ophthalmology Arnold 
SoRSEY, Bnt M J 2: 542 (Oct 20) 1945 

Sorsby, on introducing the subject of penicil- 
lin therapy at a meeting of the section of ophthal- 
mology of the Royal Society of Medicine, on 
Oct 11, 1945, stated that penicillin, as far as 
the eye was concerned, could not be regarded 
as a nontoxic substance or as a readily diffusiblt 
one The absence of agreement among observers 
IS partly due to the fact that samples of peni- 
cillin available at the moment were largely im- 
pure He stated that it is possible to give peni- 
cillin in daily subconjunctival injections if the 
total dose is not more than 500 or 600 Oxford 
units A constant corneal bath produced con- 
siderable penetration, and higher concentrations 
could be reached in the aqueous if ionization was 


also used, but the combined method was diffi- 
cult m practice It has not been found possible 
experimentally to obtain an adequate concen- 
tration of penicillin m the anterior chamber with 
the use of ointment If a massive dose was used 
slight penetration was obtained, but the diffi- 
culty with all these procedures was to obtain an 
adequate concentration in the eye With sub- 
conjunctival injections a considerable concen- 
tration could be reached m the aqueous and 
vitreous, the diawback was the rapid excretion 
After three hours hardly any penicillin nas left 
m the anterior chamber, and, although the ex- 
cretion was less rapid m the vitreous, the vitreous 
was extiemely intolerant to injections of any 
type, and the author would not inject more than 
200 or 300 units 

There is now a voluminous literature on the 
local uses of penicillin The author mentioned 
123 cases of ophthalmia neonatorum in which 
the drug was used during the last year With a 
dose of 500 units per cubic centimeter, treatment 
was successful in 3 of 8 cases , with 1,000 units, 
in 4 of 7 cases , with 1,500 units, m 5 of 9 cases , 
and with 2,500 units, in 78 of 98 cases, with 
relapse m 13 cases and failures in 7 cases Peni- 
cillin used locally was effective over the whole 
range of micro-organisms occurring nith oph- 
thalmia neonatorum Frequency as well as con- 
centration ^\as iinpoitant When penicillin was 
applied at mten’^als of one hour, the results were 
good, at mtenals of one-half hour they were bet- 
ter, and at mteivals of five minutes, better still 
Foi technical leasons it was not possible to insti- 
tute the constant drip, and the author and his 
associates were instilling penicillin at intervals of 
one minute, and in most cases the condition was 
under control within half an hour 

Penicillin had been used in a number of ocular 
conditions Good control of hypopyon ulcer was 
obtained mth penicillin drops Trachoma is a 
condition for which one would not expect the 
drug to be effective, since it is a virus infection 
Soisby had tried penicillin in 3 cases of trachoma,^ 
but only 1 vas a fresh case, in this a good result 
was obtained In cases of iridocyclitis the resu 
SO far reported in the literature have not bec^ ^ 
significant The author had used penicillin in I 
case of synnpathetic ophthalmia, i\ith no very 
encouraging result 

The authoi feels that in penicillin one has a 
powerful agent but a limited one It does not 
readily penetrate into the eye Its extreme value 
is in local application for external infections 
Unlike the sulfonamide compounds, it is not 
inactivated by^ pus, but in treatment oft intra 
ocular inflammation neither the sulfonamides 
nor penicillin has been helpful 

» Arnold Knapp 
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Ocular Sporotrichosis Dr Dan M Gordon, 
Detroit 

The tenth case of ocular sporotrichosis to be 
. eportM in the United States y as pi esented The 
patient came to the eye clinic of the New York 
Hospital with an “ulcerated” area on her left 
upper eyelid This was followed by the develop- 
ment of a chain of subcutaneous nodules and 
associated lymphangitis Cultures on Sabouraud’s 
medium yielded a rich growth of the Sporo- 
trichum schencki The patient was placed under 
oral treatment with potassium iodide and lecov- 
ered Pronouncement of cure was based on dis- 
appearance of the lesions and a steiile culture 

DISCUSSION 

Dr George M Lewis (by invitation) , In 
most cases of sporotrichosis, as Dr Gordon men- 
tioned, a finger or hand is first affected, and then 
the lesions extend proximally up the arm, along 
the lymphatic chain The initial lesion is often 
granulomatous and pus producing and may be 
confused with primary syphilis or pyoderma 
When the second lesion appears, the diagnosis 
of sporotrichosis is not so difficult In the labora- 
tory diagnosis of this disease one will fail to dem- 
onstrate the organism if dependence is placed on 
stained smears or wet preparations The diag- 
nosis of sporotrichosis, unlike that of actinomy- 
cosis, is made from culture The organism is sel- 
dom demonstrable in the stained preparation or 
the wet sp'ecimen In Dr Gordon’s case the diag- 
nosis was easily made from culture once the con- 
dition was considered, but it is apparent that a 
certain degree of clinical acuity was needed even 
for consideration of sporotrichosis m this location 
The rare involvement of the eyelids is of inter- 
est In cases of nail polish dermatitis the eyelids 
and the -side of the neck are the favorite sites The 
frequent contact of the hands with the face and 
the greater sensitivity of the eyelids than other 
portions of the face account for this occurrence 
There may be an analogy between sensitization 
dermatitis and fungous infection , nevertheless, it 
seems logical that secondar}’’ automoculation is 
more frequently responsible for involvement of 
the eyelids wuth this infection 


Dr Gordon’s slides illustrated a case of sporo- 
trichosis appearing at the base of the thumb, with 
secondary lesions occurring along the lymphatic 
chain, and another case with involvement of the 
left low^ei eyelid and the left cheek The infection 
m the second case was acquired by contact while 
the patient w'as caring for her daughter, who had 
the conventional type of sporotrichosis on the 
arm 

The organism has a typical appearance in cul- 
tuie on dextiose agar The color is brown to 
black, and the surface configuration is constant 
The growUh itself has a pasty consistency and is 
well circumscribed To verify the diagnosis, a 
hanging drop is made from the culture, and 
pyriform spores are noted in groups on the ends 
of small lateral branches 

As Dr Gordon stated, the treatment is usually 
simple, and satisfactory results may confidently 
be expected Potassium iodide should be pre- 
scribed m increasing doses The use of roentgen 
radiation may sometimes be considered An oc- 
casional patient is intolerant to iodides, and sulfa- 
diazine may then be substituted 

Dr a Russell Sherman, Newark, N J I 
should like to ask Dr Gordon whether there is a 
relation between this condition and infection with 
Streptothrix or Leptothrix Do these conditions 
resemble each other ^ 

Dr Frank A Vesey I should like to ask Dr 
Gordon w hether any evidence of relative immuni- 
ty has been established, or whether this condition 
IS equally infectious to every one 

Dr Dan M Gordon, Detroit Infection with 
Streptothrix is usually seen in the conjunctival 
sac I believe the only resemblance between 
Sporothrix and this fungus is the “ix” at the end 
of the name , the organisms are entirely different 
Streptotnchosis is much more common, I saw 
a great deal of it in Chicago The leptothrix is 
the organism found m Parmaud’s conjunctivitis 

The question of immunity is an interesting one 
I do not believe a single case of the disease in 
the American Indian has ever been reported Two 
investigators have done considerable dermatologic 
work among the Indians There was a case of 
the disease in a half-breed Indian One case of 
sporotrichosis w^as reported by the Harvard ex- 
pedition to Africa in 1937 or thereabouts , there 
may have been others, but m a paper published 
in 1943 only 1 African case was recorded 

I thought some one would ask about the 
mechanism of iodide therapy Iodides are not 
specific m that they destroy the organism, but 
463 
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they produce a fibroblastic reaction which walls 
off the organism Loes stated that before he rec- 
ognized sporotrichosis he saw a case of a condi- 
tion Mhich in retrospect he thought was sporo- 
trichosis and which he diagnosed at the time as 
syphilis The patient died m two months 

Complications Incident to Simple Intracapsular 
Extraction* Procedures Designed Toward 
Prevention Dr Frank Bracken 

This paper is published m full in this issue of 
the Archives, page 430 

Precisional Errors in Measurement of Sqmnt 
and Phona. Mr Otto A Putnam and Dr 
J V D Quereau, Reading, Pa 

This paper was published in full m the July 
issue of the Archives, page 7 

DISCUSSION 

Dr LeGrand H Hardy Seieial impoitant 
factors, present singly or m combination, may 
lead the incautious ophthalmologist into error in 
measuring squint and heterophoria with prisms 

1 The label on the prism Most prisms bear a 
number, but to what unit this number refers is 
larely stated It may refer to the prism diopter 
(A), the centrad (v)j the deviation produced 
at the position of minimal deviation or the apex 
angle of the prism The unit is usually assumed to 
to be the prism diopter However, precise 
measurements carried out on this assumption over 
a period of several years on more than twent}^ sets 
of prisms showed that many of them were inac- 
curately labeled, the error at times reaching over 
100 per cent The most serious errors arose when 
the label referring to the apex angle, m degrees, 
Mas mistakenly assumed to lefer to the power, 
m prism diopters 

2 The position m which the prism is held be- 
fore the eye The effect depends on the distance 
from the eye at which the prism is held and its 
angular rotation about one or more of three axes 

(o) A 40 A prism can accurately correct a 
40 A deviation of the eye only under two condi- 
tions first, when the fixation object is at infinity, 
and, second, when the effective surface of the 
prism IS at the center of rotation of the eye 
Since in measurement of a deviation for near 
vision the first condition must be violated and in 
practice the second condition can never be 
achieved, it follows that a 40 A prism can never 
neutralize 40 A of deviation in making a near 
point test This is analogous to the change in 
effectivity of corrective lenses when placed in 
front of the eye The effectmty of a lens -will 
vary with change of its distance from the prin- 
cipal point of the eye 

When one considers the measurement of the 
deviation of a single eye, it is immediately ob- 


vious that the relationship can be expressed thus 
D = d -|- e 

ivhere D is the poiver of the prism, d is the devia- 
tion of the eye from the primary position and e 
is the angle, determined by two factors (1) the 
proximity of the fixation point to the eye and (2) 
the distance at which the prism is held from the 
eye The closer the fixation point is to the eye, 
the greater will be the angle e, likewise, the 
greater the distance between the prism and the 
center of rotation of the eye, the greater will be 
the angle e 

A simple calculation for a single eye shows 
that if the deviation, c/, is 30° (57 7 A) and the 
fixation distance is 10 inches (25 cm ) the prism 
necessary to correct this deviation will be 66 4 A 
if held 1 inch (2 5 cm ) in front of the eye, or 
83 A if held 3 inches (7 5 cm ) in front 'of the 
eye 

When one considers two eyes which alter- 
nately fixate a near object, a new factor is in- 
troduced Since the deviation is now measured 
not from the position of parallelism of the optic 
axes but from the lines joining the centers of 
rotations Muth the fixation point, this new factoi 
will require a reorientation of the prism in con- 
vergent and divergent deviations As one keeps 
the fixation object m the near field but moves 
It into the secondary positions of gaze, one intro- 
duces more complicating factors, which may dis- 
turb analyses unless properly evaluated It is 
rare to see the fixation distance carefully main- 
tained m these investigations involving the secon- 
dary positions of gaze, and even rarer to see the 
Prentice position of the prism and its effectivity 
distance maintained 

Aside from tlie marked change m effectivity 
brought about by changing the distance between 
the eye and the prism, other important positional 
factors operate 

(&) Rotation about the optic axis changes the 
effect of the prism from base in (or base out) to 
base up (or base down) 

MTien strong prisms are used, this is an im- 
portant factor to guard against 

(c) Rotation about a frontal horizontal axis 
fiom the base horizontal position produces com- 
plicated spatial distortion The optical effects of 
this type of rotation have been analyzed by 
Southall 

(d) Rotation about a vertical axis from the 
base horizontal position produces little known 
but marked changes in power The use of 
the term “prism diopter,” involving, as it 
does, the fundamental postulate of Prentice (all 
power at one surface), introduces serious dan- 
gers It IS a valuable and convenient concept to 
use in prescribing therapeutic prisms to be in- 
corporated m lenses, and its utility is conveniently 
and safely earned into the field of weak measur- 
ing prisms , but when powers above 20 A are 
utilized the danger of producing large errors 
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increases rapidly A change of almost 20 A can 
be effected by wrongly positioning a 1 A prism 
Snell an effect probably never occurs since it 
Mould require almost 80° of rotation of the 
prism However, with a 30 A prism only 22 
of rotation is required to increase its effective 
power to 87 A , with a 40 A prism a rotation of 
20° will increase its effective power to 97^ A, 
and with a 50 A prism a rotation of only 8 5° is 
needed to increase its effective power to almost 
104 A 

From these considerations, some practical 
rules may be formulated 

1 In making near point measurements the 
prism should be held as close as possible to the 
eye This reduces the effectivity factor 

2 The use of a 16 or a 13 inch (40 or 33 cm ) 
testing distance results in less error, owing to 
change in effectivity, than the use of a 10 inch 
(25 cm ) testing distance This advantage must 
be evaluated against the concomitant reduction 
m accommodation 

3 A squint of over 40 A should never be 
measured with prisms unless the power Is split, 
approximately half being held before each eye 
The error introduced by the inadvertent 10° 
rotation of two 20 A prisms amounts to 2 X 2 75, 
or 5 5 A, whereas the error introduced by the 
same amount ( 10° ) of rotation of one 40 A 
prism amounts to 17 5 A (It should be noted 
that use of the term “prism diopter” is invalid 
tor any position except the Prentice ) 

4 In holding prisms before an eye, it is always 
safer to err by approaching the position of 
minimal deviation than by turning away from it 
Such a maneuver has two advantages (1) For a 
given rotation much less power effect is pro- 
duced, and (2) the effect produced serves to de- 
tract from the effectivity factor rather than add 
to it Thus^ two errors tend to compensate for 
each other rather than to summate 

This discussion has considered only a few of 
the most elementary problems involved Carry- 
ing these considerations into measurements in- 
volving the secondary positions of gaze has been 
part of the analytic work which Dr Quereau and 
Mr Putnam have imposed on themselves I 
congratulate them and hope they will continue 

Dr James Watson W kite Dr Quereau and 
Mr Putnam have brought up two important 
points It is important in making a diagnosis 
to get the proportionate differences, not only for 
distance and near vision but in the various di- 
reactions of gaze Whether the error is 3 or 
5 prism degrees makes no difference in the 
oiagnosis, as I see it, because the same variance 
from the true value is earned with a moderate 
degree of accuracy for distance and for near 
Msion in the cardinal positions and umuld make 
no difference in diagnosis oi in treatment 


I am afraid that Dr Hardy’s lucid descrip- 
tion will scare off many people who do not under- 
stand this problem I believe that if research men 
would work out these problems in the laboratory 
and tell the ophthalmologists what to do, and 
how, more progress would be made and more 
practical work done 

Dr Joseph I Pascal The presentation of 
Dr Quereau and Mi Putnam was very instruc- 
tive Persons interested in this work will not 
find the mathematics hard to follow But I want 
to ask Dr Hardy a question about his objec- 
tions to the prism diopter as a unit for prism 
measurement Since the error introduced is due 
primarily to the prism not being held properly, 
that is, with the outer surface vertical, what dif- 
ference would it make if the Jackson method of 
minimum deviation were used and the prism not 
held properly? If the prism is held the way 
Prentice intended it to be held, there is no 
error If a prism made on the angle of minimum 
deviation is not held properly, that is, in the 
required position, which is symmetrically in- 
clined to patient and examiner, would not similar 
errors be introduced ? 

Dr LeGrand H Hardy The answer to Di 
Pascal’s question is “no ” The position from 
which a rotational error deviates is not a matter 
- of indifference From the graph of power plotted 
against angle of incidence, it is quite clear that 
the Prentice position of holding occupies a point 
on the curve at which errors of rotation of slight 
degree may cause pronounced changes in power 
This IS not true of the position of minimal devia- 
tion The “split position” lies between the two 
For example, a 40 A prism exhibits 40 A of 
effect in the Prentice position If the angle of 
incidence is rotated 10° toward the apex, this 
power effect will reach 57 A The same prism 
shows 32 A of power in the position of minimal 
deviation (if, for the sake of comparison, one is 
permitted to use the term “prism diopters” for 
any position except the Prentice) Rotat- 
ing the prism 10° toward the apex from the posi- 
tion of minimal deviation will change its effective 
power from 32 to 33 A Fortunately, most oph- 
thalmologists do not use the Prentice position of 
holding They naively hold the prism in what I 
have called the “split position,” which is nearer 
the position of minimal deviation than the Pren- 
tice position In the “split position” a 40 A 
prism exerts a comparative power of 32 6 A, and 
a rotation of 10° toward the apex from the posi- 
tion changes the comparative powei to about 
36 A This should make it perfectly clear that 
m using high-powered metric (measuring) 
prisms the Prentice position is to be avoided, and, 
I believe, it constitutes a rational explanation of 
why one almost instinctively avoids the Prentice 
position, in spite of the fact that one may not, 
legitimately, use the term “prism diopters” for 
any but the Prentice position For the incorpora- 
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tion of theiapeutic prisms (up to 8 A) into 
lenses small departures from the Prentice position 
are unimportant, and the ease of using the Pren- 
tice method of calculating and numbering prisms 
justifies its application For strong metric prisms 
used 111 measuring squint these statements do 
not remain valid 

Dr White’s perturbation should be relieved bj^ 
the four very practical rules I foimulated in the 
opening discussion 

Aqueous Fibnu Fixation of Corneal Trans- 
plants in the Rabbit Dr Herbert M 
Katzin 

This paper will be published in full in a future 
issue of the Archives 

Efficiency of the Lens A Clinical Concept 
Dr Joseph I Pascal 

The effective power of a plus or minus cor- 
recting lens IS changed when the lens is moved 
farther from or nearer the eye This is known as 
change in effectivity Anothei featuie of change 
m the power of the lens not dependent on move- 
ment may be called lens efficiency The inevi- 
table separation of the correcting lens from the 
principal plane of the eye imparts to the convex 
lens positive efficiency because the correcting lens 
IS always less than the true hypermetropic error 
it corrects in the principal plane of the eye 
Conversely, the concave lens has negative effi- 
ciency because the concave correcting lens is 
always more than the true amount of myopia it 
corrects Thus, a patient whose ei ror is coi rected 
with a — 30 00 D lens has a true myopia of only 
about 20 00 D 

A similar gradation of efficiency may be postu- 
lated with respect to the accommodation Where- 
as the person with natural emmetropia accommo- 
dates 1 00 D for every diopter of distance, the 
person with corrected ametropia accommodates 
either more or less than 1 00 D for everj'^ diopter 
of distance If the accommodation of the natural 
emmetrope is considered as normal efficiency, the 
lens of the person with corrected hypeimetropia 
has negative efficiency and the lens of the peison 
with qorrected myopia has positive efficiency 
The reason is that the person with corrected 
hypermetropia always has to accommodate more 
than the dioptric value of the object distance, 
while the person with corrected myopia has to 
accommodate less than the dioptric value of the 
object distance 

Fundamentally, this difference m accoinmoda- 
dative efficiency is due to the fact that each person 
with corrected ametropia has what maj’- be con- 
sidered his own basic accommodative unit While 
the accommodative unit of the natural emmetrope 
is 1 00 D , the accommodative unit of the person 
with corrected hypermetropia is ahva)'’s more 
than 1 00 D and that of the person woth cor- 
rected myopia is ahvays less than 1 00 D Thus, 


the accommodative unit of the person with cor- 
rected hypermetropia of 5 00 D is 1 23 D and 
that of the person with corrected myopia of 5 00 
D is only 0 83 D (calculation based on 20 mm 
as the distance of the lens from the principal 
plane of the eye) 

For a dioptric distance of 4 00 D (0 25 meter) 
the natural emmetrope accommodates 4 00 D , 
the person with corrected hypermetropia of 5 00 
D accommodates four times his basic unit, wffiich 
amounts to 4 92 D , and the person with corrected 
myopia of 5 00 D accommodates four times his 
basic unit, which amounts to only 3 32 D Be- 
cause of the different accommodative units, the 
person wnth corrected myopia becomes presbyopic 
later than the person with corrected hypermetro- 
pia For the same reason, the same near point 
of accommodation shows more true accommo- 
dative pow'er in the subject with corrected hyper- 
metropia than in the subject with corrected 
myopia 

In the presbyopic correction of anisometropia, 
the same addition can never place both eyes in 
focus for any near distance The more hyper- 
metropic eye, like the less myopic eye, needs 
a stronger addition to compensate for the differ- 
ent accommodative units This difference in units 
also leads to a variability of astigmatic errors for 
near distance 

The lens which replaces the accommodation 
also has positive or negative efficiency, depending 
on whether its power is less or more, respectively, 
than the accommodation it replaces The lens 
which replaces the accommodation in the person 
with natural emmetropia has negative efficiency , 
It IS ahvays a little more than the accommoda- 
tion It replaces, and it increases in power accord- 
ing as it replaces the first, second, third or fourth 
diopter of accommodation Thus, it takes a 
-f 1 02 D lens to replace the first diopter of 
accommodation, a 4- 1 06 D lens to replace the 
second diopter, a -|- 1 11 D lens to replace the 
third diopter, a -}- 1 16 D lens to replace the 
fourth diopter, and so on The replacing lens 
for corrected hypermetropia has positive efficiency 
as long as it replaces part or all of the accommoda- 
tion that can be used to neutralize the hyper- 
metropia Thereafter it has negative efficiency 
The replacing lens in corrected myopia always 
has negative efficiency 

Another feature of lens efficiency concerns the 
form of the correcting lens Lenses of different 
form all of wdiich have the same vertex powder 
have the same efficiency for distant, but not for 
near, vision For near vision, the double convex 
lens has the greatest efficiency, the meniscus 
convex, the least efficiency 

DISCUSSION 

Dr Arthur Linksz, Hanover, N H Any 
one who is interested in refined refraction must 
be enthusiastic about Dr Pascal’s presentation 
Within the last few years Dr Hughes and Dr 
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Sugar have published papers in which they 
showed that there are cases in which the axis 
of astigmatism for near vision may be different 
from that for distance About a year ago Dr 
Pascal himself added to knowledge in this field, 
demonstrating that the effectivity of an astigmatic 
correction is, foi intrinsic reasons, different for 
near and for distant vision In work on anisei- 
konia I have been confionted in many cases with 
the fact that the aniseikonic correction for near 
' vision may be different fiom the one for distance 
All these data remind one that a good deal of 
basic research is still necessary to refine refrac- 
tion for close work, and especially the method of 
addition in close work for presbyopic persons As 
Di Pascal has just shown, this is not as simple 
as it IS usually thought to be 

One point needs especial emphasis Dr Pascal 
has given a new fundamental concept m what 
he calls the “accommodative unit ” This is a 
concept with Which we all as ophthalmologists 
will have to become thoroughly familiar We may 
hope that much eyestrain, distress and difficulty 
will be avoided in the future by prescribing cor- 
lections for near work m terms of accommodative 
units and accommodative efficiency rather than m 
terms of the rigid system which has so far been 
used 

Dr Joseph I Pascal This work is not diffi- 
cult and can be simplified if one takes the con- 
cept of the basic accommodative unit Each re- 
fi active condition, after being corrected, has its 
own basic accommodative unit In cases of 
anisometropia, vhen the eyes accommodate for 
any distance — 1 or 2 D — the difference between 
the accommodation of the two eyes will be the 
difference between their accommodative units and 
the multiples thereof The same applies to astig- 
matism, in which each principal meridian has its 
own accommodative unit In general, this con- 
cept of a basic accommodative unit clarifies, I 
think, many things which seemed difficult before 


CORRECTION 

In the report of the American Ophthalmo- 
Jogical Society in the August issue (Arch 
Ophth 34:163, 1945) the following remarks 
Mere omitted from the discussion on the paper 
liy Dr Algernon Reese, entitled “Deep Chamber 
Glaucoma Due to Formation of a Cuticular 
Product m the Filtration Angle,” (bottom of 
the first column, continuing the discussions by 
Dr Verhoeft) 

That bullous keratitis and the related con- 
dition, pannus degenerativus, occur in many of 
the eyes such as Di Reese has described is of 
no significance m regard to the character of the 
original changes in the ligament but does indi- 
cate that the glaucoma v as m an advanced stage 
and had damaged the corneal endothelium 


Therefore, while the occurrence of bullous kera- 
titis suggests that alteration of the endothelium 
led to the formation of elastic membrane in 
the angle, it also suggests that this formation 
occurred after the glaucoma had been long 
established 

If, as Dr Reese asserts, the conditions that 
lead to the formation of membrane over the liga- 
ment are the same as those that exist in cases 
of epithelial dystrophy, one would expect that 
glaucoma would be a frequent complication of 
this disorder This, however, is certainly not 
the case Also, since warts on Descemet’s mem- 
brane are commonly found at the periphery of 
senile eyes, one would expect on the basis of 
Di Reese’s views that glaucoma would occur 
far more frequently in senile e 3 ’^es than it actu- 
all}'^ does 

In spite of everything I have said, I am con- 
vinced that in Dr Reese’s cases the glaucoma 
was produced by the changes he describes 
I reconcile his observation with mine by assum- 
ing that in his cases a tendency to endothelial 
proliferation existed and that this finally caused 
obstruction to outflow, and by assuming that in 
my cases the tendency did not exist but that 
the changes over the ligament, including the 
less extensive formation of elastic membrane, 
resulted from the glaucoma In other words, 
I think that Dr Reese has made a lemarkable 
and highly important discovery 

Dr Frederick A Davis, Madison, Wis 
I have had a case recently which may belong 
to the group described by Dr Reese 

The patient, a married woman aged 63, was 
first seen ten weeks ago She complained of 
acute pain and loss of vision m her right eye 
The pain was excruciating and w^as accompanied 
with nausea and vomiting She had not noticed 
any reduction in vision prior to this attack, 
which occurred two weeks before she consulted 
me Local treatment and administration of 
sedatives b}^ her family physician had brought 
slight relief, but vision had grown pvigressively 
wmrse Examination revealed a moderately in- 
flamed globe The cornea was steamy, having 
a ground-glass appearance The anterior cham- 
ber was deep The aqueous appeared to be 
clear and w^as free of cells so far as could be 
determined with the slit lamp No keratitic 
precipitates were present The pupil was dilated 
and fixed, measuring 4 to 5 mm No definite 
synechias could be seen, the iris was atrophic 
Tension w^as 59 mm in*the right eye and 17 mm 
in the left eye, with the Schi^tz tonometer 
Vision was 20/70 in the right eye and 20/20 in 
the left eye 

A whitish mass of some foreign substance was 
present in the temporal and inferior region of 
the chamber angle It appeared to be fused 
wnth the cornea It did not present the ordinary 
characteristics of an inflammatory exudate, nor 
did It appear to be a new^ growth 
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The tundus could be seen indistinctl>, but 
there appeared to be moderate temporal cupping 
of the disk Gonioscopic studies were not made 
because of the corneal haze and inflammation 
The patient was treated mtensivel}'’ m the 
hospital for nineteen days with miotics and hot 
applications 

The acute inflammator}'- symptoms subsided 
somewhat, and the tension was i educed to 37 
mm Schi^tz An Elliott trephine operation 
was performed by my assistant, Dr P A Duehr, 
with lery satisfactory results The tension fell 
to 17 mm , the corneal edema disappeared, and 
the eye gradually became quiet Study of the 
fundus revealed typical glaucomatous cupping of 
the disk The field of vision show'ed concentric 
contraction to about 20 degrees The pupil has 
remained semidifated and fixed at 5 mm jSfo 
s}nechias can be seen The ms is atrophic 
Vision is now 20/50 

The left eye is apparent!}' unaffected, fields, 
fundus and tension being normal 

The patient is still under observation, and 
further studies of the chamber angle will be 
carried out 

Dr Algernon Reese, New' York Dr Kron- 
feld points out the importance which central 
vision and visual fields w'ould have been in estab- 
lishing w'hether or not these patients came to 
enucleation early or whether or not the cases 
on which this report is based was cases of fai 
adi'anced glaucoma The corneal changes w'eie 
so extensive that central vision oi the visual 
fields w'ould not be an accurate criterion Also, 
the corneal changes prevented an accurate view' 
of the interior of the eye 

Dr Verhoeff points out that this type of glau- 
coma should be more prevalent m oldei people 
The average age in these cases was only 50 
years He also states that glaucoma should be 
more prevalent in cases of cornea guttata 
I agree with him m both these contentions 


Furthermore, one Avould expect glaucoma due to 
this process to be present m both eyes 

I believe the case which Dr Davis cites be- 
longs to this group Dr Fnedenwald poses the 
question whether glaucoma with an abnormally 
deep anterior chamber is due to this type of 
lesion in all cases In my series, 26 cases w'ere 
thought to belong to this group, but there were 
16 additional cases of deep chamber glaucoma 
with open angle which did not belong here 
I very much appreciate the discussion, and 
I think Dr Verhoeff has been particularly gen- 
erous 
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REQUEST FOR COPIES OF THE ARCHIVES 
OF OPHTHALMOLOGY FOR OPH- 
THALMOLOGISTS ABROAD 

To the Edtto) — Since 1941 American publi- 
cations have not been available to most of the 
Continental centers and investigators I have 
had several letters from ophthalmologists abroad 
indicating the desire and need for ophthalmic 
literature w'hich has appeared during these wai 
years 

It occurred to me that some subscribers of the 
Archives with copies for the past several years 
would be w’llling to send their copies abroad to 
ophthalmic centers or to individuals If such 
subscribers w'lll write to the Howe Library of 
Ophthalmolog}', c/o Miss Jeanette Loessel, 243 
Charles Street, Boston 14, a name and address 
W'lll be provided to which the Archives may be 
sent Arrangements are being made to reimburse 
the donors for the cost of mailing 

David G Cogan, j\I D , Boston 

243 Charles Street 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention 
OF Blindness 

President Dr P Bailliart, 66 Boulevard Samt-Michel, 
Pans, 6®, France 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6°, France 

International Ophthalmologic Congress 
President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 

J Denmark 

International Organization Against Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 
President Dr Harry S Gradle, 58 E Washington St , 

Chicago e T? u 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao" Paulo, Brazil 

FOREIGN 

All-India Ophthalmological SoaETV 

President Dr B K- Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
ON Ophthalmology 

President Dr W Clark S outer, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St , 
London, W 1 

Chengtu Ophthalmological Society 

President Dr Eugene Chan 
^ Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 

Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Umon Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

' Place Peiping Union Medical College, Peiping Time 
A Last Friday of each month 

* Secretanes of societies are requested to furnish the 
information necessary to make this list complete and 
keep It up to date 


Faculty of Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley 
St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn 
Fields, London, W C 2, England 

German Ophthalmological SoaETY 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

Prq^ident Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Grosz, Umversity 
Eye Hospital, Manautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmological Society 

President Mr John Foster, 45 Park Sq , Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, m rotation Time 
October to April 

Ophthalmological Society of Australia 

President Dr J Ringland Anderson, Astor House, 
108 Collins St , Melbourne, V ictoria 
Secretary Dr D A Williams, 27 Commonwealth St, 
Sydney 

Place Melbourne Time Oct 20-26, 1946 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Klialil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secetary. 
Dr Mohammed Khalil 

Ophthalmological Society of Hospital de 
Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D 
F, Mexico 

Secretary Dr Jorge Meyran, Mexico, D F, Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St , Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St 
London ’ 

Secretary Mr Frank W Lau, 30 Devonshire PI 
London, W 1 ' 
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Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Time July 4-6, 1946 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15, 
Jerusalem 

Secretary Dr E Sinai, Tel Aviv * 

Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 

Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St, London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St, 
London, W 1, England 


SOCIEDADE DE OpHTHALMOLOGIA E OtO-RhINO- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SocietA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clinic, University of Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del 
Giamcolo, 1, Rome 

SoCI^T^ PRANgAISE d’OpHTALMOLOGIE 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 

Secretary Dr K. 0 Granstrom, Sodermalmstorg 4, 
III tr , Stockholm, So 

Tel Avrv Ophthalmological SoaETY 

President Dr D Aneh-Friedman, 96 Allenby St, Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, 
Palestine 


Sao Paulo Society of Ophthalmology 

President Silvio de Almeida Toledo, Barao de Ilapetin- 
inga St , 88, 5® Andar, Sao Paulo, Brazil 

Secretary Dr Plinio de Toledo Piza, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

SociEDAD, O ftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr. Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

SOCIEDADE DE OfTALMOLOGIA DE MlNAS GeRAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 

Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 


NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisro 

Secretary Dr R J Masters, 23 E Ohio St , Indian- 
apolis 


American Academy of Ophthalmology and Oto- 
laryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 

Hospital, Baltimore 5 , „ t r, 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-1 St Ave Bldg, Rochester, Minn 


American Ophthalmological Society 
President Dr S Judd Beach, 704 Congress St, Port- 
land, Maine ,,,, 

Secretary-Treasurer Dr Walter S Atkinson, 129 

Clinton St, Watertown, N Y 

A.SSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC 

Chairman Dr Conrad Berens, 35 E 70th St, New 

Selretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 
A,ssistant Secretary-Treasurer Dr Hunter Romaine, 

35 E 70th St, New York 


SOCIEDADE DE OFTALMOLOGIA E OtORRINOLARINGOLOGIA 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 


Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 

St, Toronto _ 

Secretary-Treasurer Dr L J Sebert, 170 St George 

St, Toronto 
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Canadian Ophthalmological Society 

President Walter W Wright, 170 St George St, 
Toronto 5 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 
1509 Sherbrooke St W, Montreal 

National Society por the Prevention of 
Blindness 

President Mr Mason H Bigelow, 1790 Broadway, 
New York 

Secretary Miss Regina E Schneider, 1790 Broadway, 
New York 

Executive Director Mrs Eleanor Brown Merrill, 1790 
Broadway, New York 

SECTIONAL 

Academy of Medicine of Northern New Jersey, 
Section on Eye, Ear Nose and Throat 

'resident Dr N Zwaifler, 46 Wilbur Ave, Newark 
lecretary Dr William F Keim Jr , 25 Roseville Ave , 
Newark 

Mace 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Gailey, 1000 N Main St, 
Bloomington, 111 

Secretary-Treasurer Dr William F Hubble, 861-867 
Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology 
AND Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New England Ophthalmological Society 

President Dr Theodore L Terry, 140 Marlborough St , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI, 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St, San Francisco 

Puget Sound Academy of Ophthalmology 
AND OtO-LaRYNGOLOGY 

President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 


Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St , 
Freeport, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111, or Janesville or Beloit, Wis 
Time Third 'Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
AND Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw, 
Mich 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 
Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 

Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg , Sioux 
City, Iowa 

Secretary-Treasurer Dr J E Dvorak, 408 Davidson 
Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St , 
San Antonio, 'Texas 

Secretary Dr J W Jervey Jr, 101 Church St, 

Greenville, S C 

« 

Southwestern Academy or Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave, 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
Phoenix, Ariz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave, Battle Creek 

Time Last Thursday of September, October, Novem- ‘ 
ber, March, April and May 

Western Pennsylvania Eye, Ear, Nose and 
Throat Society 

President Dr Ray Parker, 218 Franklin St, Johns- 
town, Pa 

Secretary-Treasurer Dr J McClure, Tyson, Deposit 
Nat’l Bank Bldg, Dubois 

STATE 

Arkansas State Medical Society, Eye, Ear, 

Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St Little 
Rock 

Secretary Dr K W Cosgrove, Urquhart Bldg, Little 
Rock , 
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Colorado Ophthalmological Society 

President Dr C A Ringle, 912-9th Ave, Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p nj, 
third Saturday of each month, October to May, in- 
clusive 

Connecticut State Medical Society, Section on 
Eye, Ear, Nose and Throat 

President Dr F L Phillips, 405 Temple St , New 
Haven 

Secretary-Treasurer Dr W H Turnley, 1 Atlantic 
St, Stamford, Conn 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr William 0 Martin Jr, Doctors Bldg, 
Atlanta 

Secretary-Treasurer Dr C K McLaughlin, 526 
Walton St, Macon 

Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK Ruby, Umon City 
Secretary Dr Edwin W Dyar Jr , 23 E Ohio St , 
Indianapolis 

Place French Lick Time First Wednesday in April 

Iowa Academy of Ophthalmology and 
Oto-Laryngology 

President Dr J K Von Lackum, 117-3d St S E\ 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical SoaETY, Section on Oph- 
thalmology AND Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

president Dr Val H Fuchs, 200 Carondelet St , New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St, Vicksburg, Miss 

Medical Society of the State of Pennsylvania, 
Section on Eye, Ear, Nose and Throat 
Diseases 

Chairman Dr Karl M Houser, 2035 Delancey St, 
Philadelphia 3 

Secretary Dr William T Hunt Jr, 1205 Spruce St, 
Philadelphia 7 

Michigan State Medical Society, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr Edmond L Cooper, 1S''3 Woodward 
Ave, Detroit 26 

Secretary Dr Ralph H Gilbert, 110 Fulton St E, 
Grand Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg, St 
Paul 2 

Secretary Dr William A Kennedy, 372 St Peter St, 
St Paul 2 

Time Second Friday of each month from October to 
May , 


Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadway 
Billings ’ 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldv 
Great Falls ’ 

Nebraska Academy of Ophthalmology and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 
Camden 

New York State Medical Sooety, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Madison Ave, 
New York 21 

, North Carolina Eye, Ear, Nose and 

Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St , 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4th St , 
Winston-Salem 

North Dakota Academy of Ophthalmology 
AND Oto-Laryngology 

President Dr W L Diven, City National Bank Bldg , 
Bismarck 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology 
AND Otolaryngology 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week in April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St, Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m, second Thursday m 
October, December, February and April 
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South Carolina Society of Ophthalmology 
ANB Otolaryngology 

President Dr J L Sanders, 222 N Mam St , Green- 
ville 

Secretary Dr J jH Stokes, 125 W Cheves St , 
Florence 

Tennessee Academy of Ophthalmology and 
Otolaryngology 

President Dr Wesley Wilkerson, 700 Church St, 
Nashville 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg, Memphis 

Texas Ophthalmological and Oto-Laryngological 

SoaETY 

President Dr F H Rosebrough, 603 Navarro St, 
San Antonio 

Secretary Dr M K McCullough, 1717 Pacific Ave, 
Dallas 

Utah Ophthalmological Society 
President Dr E B Fairbanks, 315 Medical Arts Bldg , 
Salt Lake City 

Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg , 
Salt Lake City 

Place University Club, Salt Lake City Time 7 00 
p m , third Monday of each month 

Virginia Society of Oto-Laryngology and 
Ophthalmology 

President Dr Mortimer H Williams, 30>4 Franklin 
Rd S W , Roanoke 

Secretary-Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 

West Virginia State Medical Association, Eye, 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

Secretary Dr Welch England, 621 Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St , Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg, Akron, Ohio 

Time First Monday m January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E , Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

Baltimore Medical SoaETY, Section on 
Ophthalmology 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI , 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St , Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m , fourth Thursday of each 
month from October to March 


Birmingham Eye, Ear, Nose and Throat Club 

President Each member, in alphabetical order 
Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lorimer St, 
Brooklyn 11 

Secretary-Treasurer Dr Louis Freimark, 256 Roch- 
ester Ave, Brooklyn 13 

Place Kings County Medical Society Bldg, 1313 Bed- 
ford Ave Time Third Thursday in February, April, 
May, October and December 

Buffalo Ophthalmologic Club 

President Dr William H Howard, 389 Lmwood Ave , 
Buffalo 9 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Lmwood Ave , Buffalo 9 

Time Second Thursday of each month from October 
to May 

Chattanooga Society or Ophthalmology and 
Otolaryngology 

President Each member, m alphabetical order 
Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg , Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday 
of each month from September to May 

Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St, Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 
Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 
Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg, Cleveland 
Secretary Dr H H Wygand, Guardian Bldg , Cleve- 
• land 

Time Second Tuesday m October, December, February 
and April 

College of Physicians, Philadelphia, Section 
ON Ophthalmology 

Chairman Dr W S Reese, 1901 Walnut St 
Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St, 
Philadelphia 

Time Third Thursday of every month from October 
to April, inclusive 
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Columbus Ophthalmological and OtO' 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St, Columbus IS, Ohio 
Place University Club Time 6 IS p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi Eye, Ear, Nose anc ' 
Throat Society 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg , Corpus Christi, Texas 
Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg, Corpus Christi, Texas 
Time 6 30 p m, third Tuesday of each month from 
October to May 

Dallas Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Ruby K Daniel, Medical Arts Bldg, 
Dallas 1, Texas 

Secretary Dr Tom Barr, Medical Arts Bldg , Dallas 1, 
Texas 

Place Dallas Athletic Club Time 6 30 p m , first 
Tuesday of each month from October to June The 
November, January and March meetings are devoted 
to clinical work 

Des Moines Academy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St , Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 
Secretary Dr Wesley G Reid, 667 Fisher Bldg, 
Detroit 2 

Place Club rooms of Wayne County Medical Society 
Time First Monday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton, Tower, De- 
troit* 26 • 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m , third Thursday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and 
Throat AssociATroN 

President Appointed at each meeting 
Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 


Fort Worth Eye, Ear, Nose and Throat SoaErv 

President Dr Rex Howard, 602 W 10th St, Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m, first Friday of each month except July and 
August 

Houston Academy or Medicine, Ophthalmological 

AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 
Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg, Harris County Medical 
Society Rooms Time 8 pm, second Thursday of 
each month from September to June 

Indianapolis Ophthalmoolgical and Oto- 
laryngological Society 

President Dr Myron Harding, 23 E Ohio St, 

Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St, 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m, 
second Thursday of each month from November to 
May 

Kansas City SoaEXY of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave, Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

> 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8th St, 
Long Beach, Calif 

Secretary-Treasurer Dr Robert G Thornburgh, 117 E 
8th St, Long Beach, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngology 

President Dr Orne E Ghrist, 210 N Central Ave , 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg , 
1925 Wilshire Blvd Time 6 30 p m, fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 
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Lower Anthracite Eye, Ear, Nose and 
Throat Society 

Chan man Each member m alphabetical order 
Secretary Dr James J Monohan, 31 S Jardm St, 
Shenandoah, Pa 

Medical Society of the District of Columbia, 
Section of Ophthalmology and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N. W , 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W , 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to April, inclusive 

Memphis Society of Ophthalmology and 
Otolaryngology 

Chairman Each member, in alphabetical order 
Secretary Dr Sam H Sanders, 1089 Madison Ave , 
Memphis, Tenn 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave, 
Milwaukee 

Secretary-Treasurer Dr Frank G Treskow, 411 E 
Mason St , Milwaukee 2 

Place University Club Time 6 30 p m , fourth 
Tuesday of each month from October to May 

Montreal Ophthalmological Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Maitland D Place, 981 Rei- 
bold Bldg , Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive 

Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W, Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E , 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Nashville Academy of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St, Nash- 
ville, Tenn. 

Secretary Dr R. E Sullivan, 432 Doctors Bldg , 
Nashville, Tenn 

Place James Robertson Hotel Time 6 30 p m., third 
Monday of each month from October to May 

* 

New Haven Ophthalmological Society 

President Dr William H Ryder, 185 Church St. 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St, 
New Haven, Conn 


New Orleans Ophthalmological and Oto- 

LARYNGOLOGICAL SOCIETY 

President Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State University Medical Bldg 
Time 8 pm, second Tuesday of each month from 
October to May 

New York Academy or Medicine, Section of 
Ophthalmology 

Chairman Dr Rudolf Aebli, 30 E 40th St , New York 

Secretary Dr Truman L Boyes, 654 Madison Ave, 
New York 

Time 8 30 p m , third Monday of every month from 
October to May, inclusive 

New York Society for Clinical 
Ophthalmology 

President Dr Maurice L Wieselthier, 1322 Union St, 
Brooklyn 

Secretary Dr Benjamin Esterman, 983 Park Ave, 
New York 28 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma City Academy of Ophthalmology 
AND Otolaryngology 

President Dr James P Luton, 117 N Broadway, 
Oklahoma City 

Secretary Dr Harvey 0 Randel, 117 N Broadway, 
Oklahoma City 

Place University Hospital Time Second Tuesday of 
each month from September to May 

Omaha and Council Bluffs Ophthalmological 
AND OtO-LaRYNGOLOGICAL SOCIETY 

President Dr A A Steinberg, 1502 Farnam St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg , Omaha 2 

Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6pm dinner, 7 p m program , third Wednes- 
day of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave , 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of every month, except June, July and 
August 

Philadelphia County Medical SoaETY, 

Eye Section 

President Dr Isaac Tassman, 136 S 16th St, Phila- 
delphia ’ 

Secretary Dr Glen Gregory Gibson, 255 S 17th St 
Philadelphia ’ 

Time First Thursday of each month from October 
to May 
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Pittsburgh Ophthalmological Society 

President Dr Clarence F Bernatz, Park Bldg, Pitts- 
burgh 

Secretary Dr Robert J Billings, Park Bldg, Pitts- 
burgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July 
August and September 

Reading Ete, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St , Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N Sth St, Reading 
Pa 

Place Wyomissing Club Time 6 30 p m, third 
Wednesday of each month from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6 p m , second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St, 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 
Alexander St, Rochester, N Y 

St Louis Ophthalmic Society 

President Dr Vincent Jones, 634 N Grand Blvd, 
St Louis 

Secretary Dr T E Sanders, 508 N Grand Blvd , 
St Louis 3 

Place Oscar Johnson Institute Time Fourth Friday 
of each month from October to April, inclusive, 
except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvin Pritchett, 705 E Houston St, 
San Antomo 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St , 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society’s Bldg , 2180 Washington St , San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 


Shreveport Eye, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg 
Shreveport, La ’ 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg, Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Clarence A Veasey Sr, 421 W River- 
side Ave, Spokane, Wash 

Secretary Dr Clarence A Veasey, 421 W River- 
side Ave , Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 

Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstem, 713 E Genesee St, 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place University Qub Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St, Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkwood Ave , 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Arts Bldg, 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , 
Washington, DC 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W, Washington, D C 

Place Medical Society of District of Columbia Bldg , 
1718 M St N W , Washington, D C Time 7 30 
p m , first Monday m November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 
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Abnormalities and Deformities See also Twins, 
and under names of organs and regions, as 
Cornea, Eyes, abnormalities, Ejes, absence, 
etc 

cataract and other congenital defects in infants 
following rubella In mother, *24 
Abscess See under names of organs and regions, 
as Sclera, etc 

Accommodation and Refraction See also Astigma- 
tism, Glasses, Myopia, Bresbjopia, etc 
accommodation of presbyopia and its correction, 
*3S9 

analysis of cases of aniseikonia, 1G5 
cardinal points in static and in dynamic eye, *319 
clinical use of ophthalmic prisms (metric), *16 
dark adaptation as means of detecting deficiency of 
vitamin A, 461 

Edward Jackson's place in history of refraction, 65 
effect of duration of stimulus on threshold measure- 
ments In dark adapted eye, 69 
efficiency of lens , clinical concept, 466 
law of physiologic aging as derived from long 
range data on refraction of human eye, *378 
lens in accommodation, 338 

photometer for measuring scotopic candlepowets 
of self-luminous ophthalmic test object, 339 
posterior principal plane of optical system of eye 
and significance for refraction, *107 
principles of retinoscopv presented on basis of 
theory of projection, 156 

stereoscopic sensitivity in space elkonometer, *303 
Acetylcholine, Therapy See under Cornea 
Acid, Ascorbic See Ascorbic Acid 
Cevitamic See Ascorbic Acid 
Adaptometer See Accommodation and Refraction 
Adipose Tissue See Fat 

Adler, F H Effect of anoxia on heterophoria and 
its analogy with convergent concomitant squint, 
•227 

Adrenals, hypertensive retinopathy associated with 
adrenal medullary tumor (pheochromocytoma) , 
new clinical entity, *402 
retro-orbital adrenal rest tumor, 159 
Aeronautics See Aviation and Aviators 
Age, law of physiologic aging as derived from long 
range data on refraction of human eye, *378 
Old See Old Age 

Air, pressure , effect of anoxia on heterophoria and 
its analogy with convergent concomitant squint, 
♦227 


Albinism, total, of eyes , report of case, 451 
with coexisting anomalies of central nervous sys- 
tem, 166 

Alcohol Butyl See Butyl Alcohol 
Allen, L Gonloscopy simplified by contact prism, 
*413 

Allen, T D Congenital glaucoma and bilateral 
cataract treated with goniotomy and needling, 
report of case, 161 

Alopecia areata (pelada) of eyelids, 252 
Alpers, B J Foster Kennedy syndrome with post- 
traumatic arachnoiditis of optic chiasm and 
base of frontal lobes, *399 
Amaurosis See Blindness 
Amblyopia See Blindness, Strabismus 
Amblyoscopes, precislonal errors in measurement of 
squint and phona, *7, 464 
American Board of Ophthalmology, 171, 450 
Amyloidosis, amyloid disease of conjunctiva 167, 451 
Anesthesia effect of local anesthetics on cell di^sion 
and migration following thermal burns of cornea. 


unilateral hypotony (due to badly adjusted mask) 
during, 458 

Anesthetics See Anesthesia 

Angioid Streaks See Retina, blood supply 

Angioscotometrv See Scotoma 


Angiospasm See under Retina 
Aniseikonia See Accommodation and Refraction 
Anomalies See Abnormalities and Deformities , 

Twins, and under names of organs and regions 
Anophtiialmos See Eyes, absence 
Anopsia See Blindness 
Anoxia See Oxygen, deficiency 
Antrum See JIaxlllary Sinus 
Aphasia, word blindness. Its cause and cure, 455 
Apparatus See also Instruments 
modification of blood pressure apparatus for use 
by blind, *113 

Aqueous Humor, development of secretory function 
of ciliary body in rabbit eye evaluated from 
ascorbic acid concentrations and changes in 
volume, *415 

dynamic factors in formation and reabsoiption of, 
458 

Arachnodactyila and anterior megalophthainios, 451 
Marfan's syndrome with unusual complications , 
report of case, *112, 336 
ocular changes associated with, 342 
report on 2 pairs of brothers showing Marfan’s 
syndrome, 155 

Arachnoid, Infiammation , Foster Kennedy syndrome 
with post-traumatic arachnoiditis of optic 
chiasm and base of frontal lobes, *399 
Archives of Ophthalmology, request for copies for 
ophthalmologists abroad, 468 
Area Martegianl See Vitreous Humor 
Argyll Robertson Pupils See under Pupils 
Ariboflavinosis See Riboflavin 
Armed Forces Personnel See Aviation and Aviators , 
Military Medicine, etc 

Arsenic and Arsenic Compounds , arsenic poisoning 
in herpes zoster ophthalmicus, *117 
toxicity of arsenical compounds for optic nerve , 
contraindications, 254 

Arteries See also Blood pressure , Embolism , 
Endarteritis, etc 

persistence of hyaloid artery , interesting aspect 
of Its ophthalmoscopic identification, 250 
Retinal See Retina, blood supply 
unilateral pulsating exophthalmos caused by rup- 
ture of carotid artery in cavernous sinus of 
opposite side, report of case, 253 
Arthritis, gonorrlieal syndrome without gonorrhea , 
Reiter’s disease, *97 

Ascorbic Acid, development of secretory function of 
ciliary body in rabbit eye evaluated from 
ascorbic acid concentrations and, changes in 
volume, *415 

vitamin C saturation and senile cataract, *202 
Astigmatism, factors in examination of, 70 
retinoscopy in, 156 

Atkinson, W S Interstitial keratitis treated with 
subconjunctival injections of penicillin, *233 
Atrophy See under names of organs and regions, 
as Nerves, optic, etc 
Auditory Organ See Ear 

Avery, J W Unusual case of Hodgkin s disease , 
second report, *318 

Aviation and Aviators , norms of latent strabismus 
in selection of candidates for aviation schools, 
157 

Avitaminosis See under Vitamins , and under names 
of deficiency diseases 

Awards, Leslie Dana gold medal award, 249 


Bacilli See Bacteria 

Bacteria See also Staphylococci , Viruses , etc 
Abortus and Melitense Group See also Dndulant 
Fever 

abortus and melitense group , production of lens 
sensitivity in rabbits by Brucella infection. 65 
Granulosis See Trachoma 
Pneumococcal See Pneumococci 

of cultures before operation for cataract 


Baldness See Alopecia 
Barlow, A Traumatic iridodialysls , its surgical 
correction, report of case, *292 
Basedow's Disease See Goiter, exophthalmic 
Beall, J G Ocular varicella, report of case of 
corneal phlyctenule, *411 
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Bedell, A J Angioid streaks in deep layers of 
retina, 168 

Clinical differentiation of emboli In retinal arteries 
from endarteritis, *311 

Benedict, W L Diagnosis of orbital tumors, 255 
Berens, C Making of ophthalmologist, 255 
Berke B N Blepharoptosls, *435 
Berkeley, Bishop , introduction to theory of vision, 
341 

Bernstein, F Law of physiologic aging as derived 
from long range data on refraction of human 
eye, *378 

Bielschowsky Alfred reprinting of “Lectures on 
Motor Anomalies," 335 

Biographies 

Johannes Muller, sketch of his life and ophthal- 
mologic norks, 166 

Biophotometer See Accommodation and Refraction 

Birth Premature See Premature Infants 
Blennorrhea See Conjunctivitis, Gonorrhea 
Blepharitis See Eyelids 
Blepharoplasty See under Eyelids 

Blepharoptosls See Eyelids, ptosis 

Blindness See also Ophthalmia neonatorum. Vision, 
etc 

amblyopia In cases of reading failure, 69 
modification of blood pressure apparatus for use 
by blind, *113 

ocular maldevelopment In extremely premature 

Infants, retrolental fibroplasia, general consid- 
eration, 451 
one-eyed worker, 455 

ophthalmologic lesions encountered In tropics, with 
reference to ocular manifestations of malaria, 
250 

research project In cause of blindness due to 
onchocerciasis In Guatemala, 335 
Word Blindness See Aphasia 
Blinking See under Reflex 

Blood and spinal fluid in herpes zoster ophthalmicus 
*128 

development of secretory function of ciliary body 
In rabbit eye evaluated from ascorbic acid con- 
centrations and changes In volume *415 
pressure, high , etlopathogenesls of 'essential" 
arterial hypertension, present conception of 
problem 459 

pressure, high, hypertensive retinopathy associated 
with adrenal medullary tumor (pheochromocy- 
toma) , new clinical entltj , *402 
pressure high, ophthalmoscopic classification of 
hypertensive diseases, 67 

pressure high , retinal vascular micrometry and 
essential hypertension *321 
pressure, modification of blood pressure apparatus 
for use by blind, *113 
pressure, ophthalmodynamometry, *234 
Bloomfield S Lability of ocular tension, test to 
determine Individual variations, *83 
Bones See also under names of bones 
fragility, blue sclerotics associated with bony 
defects In nose, 453 • 

Book Reviews 

Bibliography of Visual Literature 1939-1944 
J F Pulton, P M Hoff and H T Perkins 172 
Doctors at War, edited by M Flshbein 261 
Frederick II Emperor of Holy Roman Empire 
Art of Falconry, Being De arte venandl cum 
avlbus , translated and edited by C A Wood 
and F M Pyfe, 261 

Modern Ophthalmic Lenses and Optical Glass, 
T E Obrig, 74 

Neuro-Ophthalmology, D J Lyle, 262 
Psychology of Seeing, H F Brandt, 348 
Refraction of Eye, A Cowan, 172 

Boumevllle’s Disease See Sclerosis, tuberous 
Bovrman Membrane See under Cornea 
Bracken F Complications Incident to simple Intra- 
capsular extraction , some procedures designed 
toward prevention, *427 

Instruments for use In operation for cataract, 
anterior chamber Irrigator and 2 forceps modi- 
fied for suturing *430 

Brain See also Cerebellum Nervous System etc 
association between retinopathies and encephal- 
opathies In common cardlovasculorenal affec- 
tions 64 

Diseases See Encephalitis, etc 
effects of stimulation and lesion of median long- 
itudinal fasciculus in monkey, 340 


Brain — Continued 

Foster Kennedy syndrome with post-traumatic 
arachnoiditis of optic chiasm and base of 
frontal lobes *399 
localization of cerebral lesion, 252 
Sclerosis See Sclerosis 

simple atrophy of optic disk, sign of subtentorial 
tumor, 156 

Breast cancer , bilateral metastatic carcinoma of 
choroid with roentgen ray therapy of 1 eye 164 
secondary carcinoma In anterior chamber 340 
Brucella See Bacteria, abortus and melltense group 
Brucellosis See Undulant Fever 
Bruner, W E Errors In diagnosis In cases of intra- 
ocular tumor (suspected or real), 163 
Burlan, H JI Meridional aniseikonia at oblique 
axes 256 

Bums, effect of local anesthetics on cell division 
and migration following thermal bums of cornea, 
*271 

Buschke, W Mitotic and wound-healing activities 
of corneal epithelium 170 
Butanol See Butyl Alcohol 

Butyl Alcohol, keratitis due to n-butyl alcohol, 248 


Cancer See also under names of organs and regions 
ns Breast, Eyes, Lacrimal Organs, etc 
bilateral metastatic carcinoma of choroid with 
roentgen ray therapy of 1 eye, 68, 164 
metastases, melanoma of skin with intraocular 
and orbital metastases, report of case, *422 
metastasis , secondary carcinoma In anterior 
chamber, 340 
Carcinoma See Cancer 
Cardiovascular Diseases See also Heart 
association between retinopathies and encephal- 
opathies In common cardlovasculorenal affec- 
tions 64 

Carroll, F D Visual symptoms caused by digitalis 
166 

Caruncle See Lacrimal Organs 
Castor Bean, self-inflicted conjunctivitis account 
of cases produced by Jequlrlty and castor oil 
scsdls 452 

Cataract ’ and other congenital defects In Infants 
following rubella In mother, *24 
complicated, associated with spontaneous detach- 
ment of retina 161 

congenital glaucoma and bilateral cataract treated 
with gonlotomy and needling, report of cases 
161 

extraction , complications Incident to simple Intra- 
capsular extraction some procedures designed 
toward prevention, *427 

extraction , glaucoma due to peripheral anterior 
synechias after operation for cataract 162 
extraction. Instruments for use In operation for 
cataract, anterior chamber irrigator and 2 for- 
ceps modified for suturing *430 
extraction , removal of ruptured capsule after 
operations for cataract, 160 
extraction, scleral flap Incision with scleral 
sutures for operation, *374 
extraction, value of cultures^ before operation for 
cataract, *215 

senile and vitamin C saturation, *202 
senile, extraction of, 65 

traumatic, transparency of lens following 456 
Catgut See Cataract Sutures, etc 
Causalgia See Neuralgia 

Cauterization See under names of various diseases 
Cavernous Sinus unilateral pulsating exophthalmos 
caused by rupture of carotid artery In cavernous 
sinus of opposite side, report of case, 253 
Cells effect of local anesthetics on cell division ana 
migration following thermal burns of cornea 
•271 

Inclusion See Trachoma 

mitotic and wound-healing activities of corneal 
epithelium 170 . „ 

Cerebellum simple atrophy of optic disk, sign oi 

subtentorial tumor 156 ^ 

Cerebrospinal Fluid and blood In herpes zoster 
ophthalmicus *128 
Cerebrum See Brain , 

Chace, R R Congenital bilateral subluxatlon of 
lens, report of family *425 
Chamlln, M Effect of talc in ocular surge^, *369 
Chance B Johannes Mtiller, Eketch of his life 
and ophthalmologic works, 166 
Chancre, primary, of bulbar conjunctiva 154 
Chandler P A Choice of operation In glaucoma 
257 

Recurrent erosion of cornea 169 
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Chemical ■Warfare See Gas, poisoninR 
Chemotherapj See under names of diseases and 
chemotherapeutic agents, as Conjunctla Ills , 
Cornea, ulcers, Ejes, diseases, Keratitis, Peni- 
cillin, etc 

Chiasm, Optic See Optic Chiasm 
Chlckenpox and herpes zoster ophthalmicus, *118 
ocular varicella, report of case of corneal phljc- 
tenule, *411 

Children See also Infants 
amblyopia In cases of reading failure, G9 
China and Chinese, statistical study of trachoma 
among in-patients, 460 
Choanae See Nose 
Choked Disk See Neuritis, optic 
Choline and Choline Derivatives, Therapy See i.n- 
der Cornea 

Chorioretinitis See lletinochoroldltis 
Choroid, bilateral metastatic carcinoma ulth x-rav 
therapy in 1 eye, 68, 164 
In herpes zoster ophtlialmlcus, *126 
Inflammation See Retinochoroldltis 
rupture associated with cjst of vitreous, 462 
toxoplasmosis, report of 2 cases, 71 
Ciliary Body See Iridocyclitis , Dvea 
Region See Uvea 

Clapp, C A Diabetic Iridopathy, 167 
Clark, C P Albinism with coexisting anomalies of 
central nervous system, 166 
Coats’s Disease See Retinitis, exudative 
Cochlea See Ear, Internal 

Cogan, D G Keratitis due to n-butyl alcohol, 248 
Request for copies of Archives of Ophthalmology 
for ophthalmologists abroad, 468 
' Color Blindness, Tests See Color Perception 
Color Perception, standard lllumlnants in relation 
to color-testing procedures, *278 
tests for detection and analysis of color blindness , 
evaluation of Ishlhara test, *295 
Congress See Societies 
Conjunctiva, amyloid disease of, 167, 451 
interstitial keratitis treated with subconjunctival 
Injections of penicillin, *233 
local toxic effect of detergents on ocular struct- 
ures, *99 

penetration of penicillin Into eje, further studies, 
•195 

primary chancre of bulbar conjunctna 154 
recurrent juvenile papilloma of 461 
removal of dislocated lens under conjunctival 
pocket flap, *398 
Surgery See Glaucoma 

traumatic staining with Indelible lead, leport of 
case, 345 

unusual case of Hodgkin's disease , second report, 
*318 

Conjunctivitis See also Keratoconjunctivitis , Oph- 
thalmia 

gonorrheal syndrome without gonorrhea, Reiter’s 
disease, *97 

Granular See Trachoma 

ocular varicella, report of case of corneal 
phlyctenule, *411 
Pannus See Trachoma 

self-inflicted , account of cases produced by jeqiiir- 
Ity and castor oil seeds, 452 
Contact Glasses See Glasses 
Contusions See Eyes, injuries 
Convergence See Strabismus 

Cordes, F C BUateral metastatic carcinoma of 
choroid, with roentgen ray therapy of 1 eye, 164 
Cornea abnormalities , case of cornea plana, 63 
blood supply, arlhoflavmosls, 454 
complications of herpes zoster ophthalmicus *48 
conical , keratoconus posticus circumscriptus , 
report of case, 63, *432 
conical , keratoconus , report of case, 453 
deep chamber glaucoma due to formation of cutl- 
cular product in flltratlon angle, 162, 338, cor- 
rection, 467 

diseases, treatment by riboflavin, 155 
disturbances In herpes zoster ophthalmicus, *127 
djstrophles, 63 

dystrophy, bilateral marginal, 452 
effect of local anesthetics on cell division and 
migration following thermal bums of, *271 
herpes simplex corneae In malaria, 155 
Inflammation See Keratitis, Keratoconjunctivitis 
keratitis neuroparalytlca , corneal lesions following 
operations for trigeminal neuralgia, 256 
local^ toxic effect of detergents on ocular structures, 

mitotic and wound-healing activities of corneal 
epithelium, 170 


Cornea — Continued 

ocular signs of riboflavin deficiency, 64 
ocular varicella , report of case of comeal phlj c- 
tenule, *411 
Pannus See Trachoma 
recurrent erosion of, 169, 452 
Surgery See Cataract, Glaucoma 
Syphilis See Keratitis, interstitial 
ulcers, local chemotherapy In experimental lesions 
of eye produced by Staph aureus, 159 
ulcers , use of choline In cases of ulcer and of 
leukoma of cornea, 63 

Corpus Genlculatum, changes of labyrinthine excit- 
ability In lesions of optic tract or external 
geniculate body, *408 

Correction in transcript of article by Dr Charles 
A Balm entitled "Ophthalmic Requirements of 
the Military Service Changes from Jan 1 1914 
to Jan 1, 1945’’ (Arch Ophth 33 245 [March] 
1945), 74 

Corti’s Organ See Ear, internal 
Crystalline Lens See Lens, Crjstalline 
Cushman, B Analysis of cases of aniseikonia, 165 
Cjclltis See Iridocyclitis 
Cyclodialysis See Glaucoma 
Cyclodiathermy See Glaucoma 
Cycloplegia See Accommodation and Refraction 
Cystlcercus See Echinococcosis 
Cysts Sec under names of organs and regions, as 
Eyes, "Vitreous Humor, etc 
Cytology See Cells 

Dacryocystitis see Lacrimal Organs 
Dacryocystorhinostomy See Lacrimal Organs 
Dana, Leslie, gold medal award, 249 
Dandy, W E Pathogenesis of intermittent exophthal- 
mos, 169 

Danielson, R W Cataract and other congenital 
defects in infants following rubella in mother,*24 
Dark Adaptation See Accommodation and Refrac- 
tion 

Deformities See Abnormalities and Deformities , 
Twins, and under names of organs and regions 
Degeneration, hyaline, senile hyaline scleral plaques, 
*283 

Depth Perception See Space, perception 
Descemet Membrane See Cornea 
Detergents, local toxic effect on ocular structures, *99 
Diabetes Mellltus, diabetic iridopathy, 167 
diabetic retinitis, *187 
rubeosls irldls diabetica, 337 
Diathermocoagulatlon See Cataract, Glaucoma, 
Retina, detachment 

Diathermy See under names of diseases, organs and 
regions, as Cataract, Glaucoma, etc 
Digitalis, visual symptoms caused by, 166, 461 
Diplegia See Paralysis 

Directory of ophthalmologic societies, 75, 173, 263, 
349, 469 

Disk, Optic See Nerves, optic 
Dolman-Howard Test See under Vision 
Drusen See Degeneration, hyaline 
Dunnlngton, T H Penicillin therapy m ophthal- 
mology 168 

Value of cultures before operation for cataract, 
*215 

Dystrophy See Cornea 

Ear, diseases, use of penicillin in treatment, 259 
internal, changes of labyrinthine excitability in 
lesions of optic tract or external geniculate body, 
*408 

Echinococcosis, histologic changes in eyeball uitli 
cystlcercosis, 339 
Ectropion See Eyelids 

Edgerton, A E Herpes zoster ophthalmicus , report 
of cases and review of literature, *40, *114 
Education , graduate course in ophthalmology and 
otolaryngology. Gill Memorial Eye, Ear and 
Throat Hospital, 249 
making of ophthalmologist, 255 
ninth annual W Thomwall Davis postgraduate 
course In ocular pathology, orthoptics and 
surgery, 450 

postgraduate course In ophthalmology, Washington 
School of Medicine, 171 
Research Study Club of Los Angeles, 335 
Efkonometer See Accommodation and Refraction 
Electrocoagulation See under specific headings 
Electrolysis See Retina, detachment 
Electrosurgery See under speclflc headings 
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Ellerbrock V J Stereoscopic sensiti\itj in space 
eikonometer, *303 

Elies, N B Amyloid disease of conjunctiva 167 
Ehvjn, H Diabetic retinitis *187 
Embolism clinical differentiation of emboli in retinal 
arteries from endarteritis, *311 
Encephalitis and herpes zoster ophthalmicus, *117 
due to Toxoplasma 339 
Encephalopatlij See under Brain 
Endarteritis, clinical differentiation of emboli in 

retinal arteries from, *311 
Endophthalmitis See Eyes, diseases. Ophthalmia 
Enucleation See Cataract, Ejes, surgerj , Glau- 

coma, etc 

Epicanthus See under Ejelids 

Epidermis See Shin 

Epithelium See Cornea , Lens Crystalline 
Esophoria See Phorlas , Strabismus 
Esotropia See Strabismus 
Evisceration See Ejes surgery 

Exopliorla See Strabismus 
Exophthalmos See also Goiter exophthalmic 
bulging of ejelids ivith 458 
diagnosis of orbital tumors 68 255 
in herpes zoster ophthalmicus *55 
intermittent pathogenesis of 169 
unilateral pulsating caused bj rupture of carotid 
artery in cavernous sinus of opposite side, report 
of case, 253 

Exotropia See Strabismus 
Eyelids See also Conjunctha 
alopecia areata (pclada) of, 252 
bulging nlth exophthalmos 458 
congenital ectropion associated ivlth bilateral 
ptosis , case report, 66 

conservation of lid margins during blcpharoplasty, 
70 

plastic surgical repair about eyes uith free 
grafts *103 
ptosis 60 

ptosis blepharoptosis, *435 

reconstruction of lower lid by Huglies’ method 06 
symmetric defects in lower lids associated with 
abnormalities of zygomatic processes of temporal 
bones *210 

transplantation of fat In operations on, 157 
Eyes See also Orbit, Vision and under names of 
special structures and diseases 
Abnormalities See also under names of special 
structures of eye 

abnormalities , anterior megalophthalmos and 
arachnodactyly, 451 

abnormalities , cataract and otlier congenital 
defects in infants following rubella in motlier *24 
absence, study of anophthalmia with description 
of case 337 

Accommodation and Refraction See Accommoda- 
tion and Refraction 
Anesthesia See Anesthesia 

Anomalies See under names of special structures 
of the eye and diseases 
blind bullet injury to eye, report of case 156 
Blood Supply See Retina blood supply 
cancer, secondary carcinoma In anterior chamber 
340 

cardinal points in static and in dynamic eye, *319 
cavernous degeneration necrosis and other regres- 
sive processes in optic nerve with vascular dis- 
ease of eye *220 

Cysts See also under names of special structures 
of eye 

cysts , Marfan s syndrome with unusual complica- 
tions report of case *112 
development of secretory function of ciliary body 
In rabbit eye evaluated from ascorbic acid con- 
centrations and changes in volume *415 
Diseases See also Iridocyclitis, Glaucoma, 
Ophthalmia Trachoma etc 
diseases herpetic in light of modern virus in- 
vestigations 454 
diseases m East 454 

diseases , penicillin in ophthalmology, 254 462 
diseases , penicillin therapy in ophthalmology 
168 

diseases , serologic studies in acute eye diseases 
451 

diseases snake venom ophthalmia 65 
diseases use of penicillin in treatment 259 
effect of retinal extracts on growth of blinded 
male rats 64 

Examination See also Accommodation and Re- 
fraction Eoreign Bodies , Vision tests etc 


Eyes — Continued 

examination, ophthalmoscopy and diagnosis of 
human Illness, 337 

examination, red-free and binocular ophthal- 
moscopy 164 

eye department in Middle East general hospital 
155 

Foreign Bodies in See Foreign Bodies 
Gonorrhea See Gonorrhea 
head injuries from ophthalmologist's viewpoint, 
457 

hemorrhage , complications incident to simple 
intracapsular extraction, some procedures de- 
signed toward prevention *427 
hemorrhage, management of traumatic hyphemia 
65 257 

histologic changes in eyeball with cysticercosis 
339 

Injuries See also under Cataract, Foreign Bodies 
Injuries, Incomplete avulsion, report of case 
157 

injuries, management of traumatic hyphemia 65 
257 

injuries, report of eye injured by lightning 435 
injuries, traumatic iridodialysls , its surgical cor 
rcctlon, report of case *292 
injuries, treatment of perforating ocular injury, 
338 

Instruments for use in operation for cataract, 
anterior chamber irrigator and 2 forceps modified 
for suturing, *430 

local toxic effect of detergents on ocular struc- 
tures, *99 

localization of cerebral lesion, 252 
melanoma of skin with intraocular and orbital 
metastases, rejxirt of case, *422 
Movements See also Nystagmus, Paralysis, 
Strabismus , etc 

movements, effects of stimulation and lesion of 
median longitudinal fasciculus in monkey 340 
Muscles See Orthoptics, Paralysis, Phorlas, 

Strabismus 

ocular changes associated with arachnodactyly, 

342 

ocular complications in brucellosis, 64 
ocular sporotrichosis, 463 

ocular therapy with penicillin used topically 

Intraocularly and systemlcally, 254 
of West African Negro 453 
ophthalmic slide rule, 456 
Paralysis See Paralysis 
patron saints of eyes outline 454 
penetration of penicillin into eye, further studies 
*195 

Pigmentation See under special structures of 
eyes 

plastic surgical repair about eyes with free grafts, 
*103 

Refi action See Accommodation and Refraction 
Surgery See also Cataract extraction , Cornea , 
Glaucoma, etc 

surgery, effect of talc In, *369 
surgery , enucleation of ey eball , practical sugges- 
• tions for obtaining satisfactory cosmetic results 

*1 

surgery , ophthalmic surgery in wartime 157 
Tension See Glaucoma 
total albinism of report of case 451 
toxoplasmosis, report of ocular findings in tmns 
168 

tumors errors in diagnosis in cases of Intraocular 
tumoi (suspected or realj 163 
tumors , management of eplbulbar malignancy 
461 

unusual pielacrimal congenital malformation, 250 


alls H F Ocular varicella report of case of 
comeal phlyctenule *411 

at transplantation in operations on lids and orbit 
157 

etus See also Pregnancy 

relations of developing optic nerve to rcccssus 
opticus and hypophysis in young fetuses, study 
T fotnsps 4 mm to 40 mm inclusive 


Fever See Malaria Endulant Fever, etc 
Malta See Undulant Fever 
Therapeutic See under Eyes 
Fingers and Toes Abnormalities See Arachnodacty 
lia 



INDEX TO VOLUME 34 


481 


Fink W H Evaluation, of visual acuity symliols, 
IGO 

Foramen Hyaloidaoa See Vitreous Humor 
Forceps, instruments for use in operation for cataract , 
anterior chamber Irrigator and 2 foiceps modified 
for suturing, *430 

Foreign Bodies, intraocular, of infrequent localiza- 
tion and prolonged tolerance, 455 
nonmagnetic intraocular, 258 
Foster Kenncdi Syndrome See Neuritis, optic 
Foxglove See Digitalis 
Fragilitas Ossiura See Bones, fragility 
Fiiedenvvald, T S Mitotic and wound-healing 
activities of corneal epithelium, 170 
Fundus Oculi See under Eetina 

Gallagher, J It Evaluation of stereopsls, com- 
parison of Howard-Dolman and Yerhoeff test, 
•357 

Gas, poisoning , study of 84 cases of delayed mustard 
gas heratltls fitted with contact lenses, 154 
Geniculate Body See Corpus Genlculatum 
Geriatrics See Old Age 
German Measles See Bubella 

Givner, I Melanoma of skin with intraocular and 
orbital metastases, report of case, *422 
Glasses See also Accommodation and Refiaction 
accommodation of presbyopia and its correction, 
•389 

clinical use of ophthalmic prisms (metric), •IG 
efficiency of lens , clinical concept, 4GG 
gonioscopy simplified by contact prism, •413 
meridional aniseikonia at oblique axes, 25G 
neurosyphilis and oculist, GG 

precislonal errors in measurement of squint and 
phorla, *7, 464 

study of 84 cases of delayed mustard gas keratitis 
fitted with contact lenses, 154 
Glaucoma See also Tension 

and herpes zoster ophthalmicus, *126 
cavernous degeneration, necrosis and other regres- 
sive processes in optic nerve with vascular dis- 
ease of eye, *220 
choice of operation in, 257 

congenital, and bilateral cataract treated with 
gonlotomy and needling, report of case, 161 
deep-chamber glaucoma due to formation of 
cutlcular product in filtration angle, 162, 388 , 
correction, 467 

due to peripheral anterior sjnecliias after opera- 
tion for cataract, 162 

gonloscopic correlates of responsiveness to mlotics, 
257 

gonioscopy simplified by contact prism, •IIG 
hemicyclodlalysls and Its use in treatment of 
chronic simple glaucoma, 251 
irldencleisis operation for, •GGO 
lability of ocular tension, test to determine in- 
dividual variations, •SG 

response of chronic simple glaucoma to treatment 
with, cyclodiathermy puncture, *181, 346 
revaluation of Herbert’s flap operation for *191 
roentgen Irradiation of cervical sympathetic trunk 
in treatment, 338 
surgical limbus, 72 

Vogt’s cyclodiathermy punctures in treatment, 251 
Gloves, rubber, effect of talc in ocular surgery, 
♦369 

Goiter See also Exophthalmos , Thyroid 
exophthalmic , malignant exophthalmos, 158 
Gonioraetry See Glaucoma 
Gonioscopy See Glaucoma 
Gonlotomy See Glaucoma 

Gonorrhea , gonorrheal iridocyclitis treated by peni- 
cillin, with report of case, 68 
gonorrheal syndrome without gonorrhea , Belter’s 
disease, *97 

Gordon, D M Ocular sporotrichosis, 463 
Graduate Work See Education 
Grafts See under Cornea , Eyes , etc 
Grant, W M Keratitis due to n-butyl alcohol, 
248 

Granuloma, effect of talc in ocular surgery, *369 
Malignant See Hodgkin's Disease 
Greene, P B Keratoconus posticus circumscriptus , 
report of case, *432 

Gronblad-Strandberg Syndrome See Pseudoxanthoma 
elasticum , Betina blood supply 
Growth, effect of retinal extracts on growth of 
blinded male rats, 64 

Gumma See under names of organs and regions 
Gunn Phenomenon See Jaw-Winking Phenomenon 


Haas, 3 S Glaucoma due to peripheral anterior 
synechias after operation for cataiact, 162 
Hair, Diseases See Alopecia 

Hardy, LeG H Clinical use of ophthalmic pi isms 
(metric), *16 

Standard llluminants in relation to color-testing 
procedures, *278 

Tests for detection and analysis of color blindness, 
evaluation of Ishihara test, *295 
Head injuries from ophthalmologist’s viewpoint, 
457 

injuries, post-traumatic and histamine headache, 
253 

Headache , post-traumatic and histamine headache, 
253 

Heart, cataract and other congenital defects in in- 
fants following rubella in mother, *24 
Heat See also Temperature 
effect of local anesthetics on cell division and 
migration following tliennal burns of cornea, 
•271 

Heath, P Toxoplasmosis, report of ocular findings 
in twins, 168 

Hcidelman, J M Evaluation of Toxoplasma 
neutralization tests in cases of chorioretinitis, 
•28 

Hemicyclodialjsis See Glaucoma 
Hemorrhage See Eyes, hemorrhage, etc 
Herbert’s Operation See Glaucoma 
Herpes, herpetic diseases of eye in light of modern 
virus investigations, 454 
simplex, *120 

simplex corneae in malaria, 155 
zoster ophthalmicus, bilateral, *59 
zoster ophthalmicus, recurrent, *60 
zoster ophthalmicus, report of cases and review 
of literature, *40, *114 
zoster ophthalmicus, treatment, *129 
Hcterophoria See Phorlas 
Heterotropia See Strabismus 

Hirsch, M J Relation of visual acuity to myopia, 
*418 

Hirschberg reflex method, precislonal errors In mea- 
surement of squint and phoria, *7, 464 
Histamine, post-traumatic and histamine headache, 
253 

Hodgkin’s Disease, unusual case, second report, 
*318 

Hospitals, eye department in Middle East general 
hospital, 155 

Howard-Dolman Test See under Vision 
Hughes Operation See Eyelids 
Hyaline Bodies See Degeneration, hyaline 
Hyaloid Canal See under Vitreous Humor 
Hymes, C Scleral flap incision with scleral sutures 
for cataract operation, *375 
Hypertension See Blood pressure, high 
Ocular See Tension 

Hyperthyroidism See Goiter, exophthalmic 
Hypertonia See Tension 
Hyphemia See Eyes, hemorrhage 
Hypophysis See Pituitary Body 
Hypopyon See Cornea, ulcers 

Illumination See Lighting 

Illustrations, bequest to College of Physicians of 
Philadelphia, 450 
Inclusion Bodies See Trachoma 
Indelible pencil traumatic staining of conjunctiva 
with indelible lead, report of case, 345 
Industry, one-eyed worker, 455 
Infants See also Children 
local penicillin therapy in ophthalmia neonatorum 
250 

Premature See Premature Infants 
Infections and herpes zoster ophthalmicus, *117 
Inflammation, Corneal See Keratitis 
Ocular See Ophthalmia, and under special struc- 
tures of eyes 

Injuries See Trauma, and under names of organs 
and regions, as Cornea, Eyes, Head, Ins, etc 
Instruments See also Apparatus 
effect of duration of stimulus on threshold mea- 
surements in dark adapted eye, 69 
for use in operation for cataract, anterior chamber 
and 2 forceps modified for suturing, 

gonioscopy simplified by contact prism, *413 
ophthalmic slide rule, 456 

phomrneter for measuring scotopic candlepowers 
of self-luminous ophthalmic test objects, 339 
red-free and binocular ophthalmoscopy 164 
stereoscopic sensitivity In space eikonometer *303 
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Insulin See Diabetes Mellitus 
Intraocular Tension See Glaucoma , Tension. 
Iontophoresis, penetration of penicillin into 030, 
further studies, *195 
Irldencleisis See Glaucoma 

IrldoC3’clltls, gonorrheal, treated b3' penicillin with 
report of case, 68 
Irldodlals'sis See Iris 
Iris See also Ihipils 

complications In herpes zoster ophthalmicus *51 
diabetic Iridopaths', 167 
in herpes zoster ophthalmicus, *126 
prolapse, complications incident to simple Intra- 
capsular extraction, some procedures designed 
toward prevention, *427 

traumatic lrldodlal3'sis , its surgical correction , 
report of case, *292 

Irrigator Instruments for use in operation for 
cataract, anterior chamber irrigator and 2 
forceps modified for suturing *430 
Irvine, R S Removal of dislocated lens under 

conjunctival pocket flap *398 
Ishihara Test See Color Perception 

Jackson, B Development of secretors function of 
cillars' body in rabbit eye evaluated from 
ascorbic acid concentrations and changes In 
volume *415 

Jackson, Edward ophthalmoscopy and diagnosis of 
human Illness 337 
place in history of refraction 65 
Jaeckle C E Plastic surgical repair about 03 es 

■with free grafts, *103 

Jaw-WInkIng Phenomenon, cssulstic contribution to 
Marcus Gunn syndrome, 337 
■Marcus Gunn’s phenomenon 252 
Jensen’s Disease See Retlnochoroldltis 
Jequlrlty, self-inflicted conjunctliltls , account of 
cases produced by 3cqulrlty and castor oil seeds 
452 

Journals See Periodicals 

Kennedy Syndrome See Eeurltls optic 
Keratectomy See Cornea 
Keratitis See also Keratoconjunctivitis 

complication of herpes zoster ophthalmicus, *48 
desiccation keratitis, 154 
due to n-butyl alcohol, 248 
filamentous, and keratoconjunctivitis sicca, 63 
herpetic diseases of eye in light of modem virus 
investigations, 454 
Interstitial See also Trachoma 
interstitial treated with subconjunctival injections 
of penicillin, *233 

neuroparalytlca corneal lesions following opera- 
tions for trigeminal neuralgia, 256 
study of 84 cases of delayed mustard gas keratitis 
fitted with contact lenses, 154 
Trachomatous See Trachoma 
Ulcerative See Cornea, ulcers 
Keratoconjunctivitis, epidemic, in Middle East clin- 
ical and experimental study, 452 
sicca, and filamentous keratitis, 63 
Keratoconus See Cornea, conical 
Keratoplasty See under Cornea 
Keyes, J E L Diseases of eye, 259 
Kinsey, V E Development of secretorj function 
of ciliary body in rabbit eye evaluated from 
ascorbic acid concentrations and changes in 
volume *415 

Kirby, D B Enucleation of eyeball, practical sug- 
gestions for obtaining satisfactory cosmetic re- 
sults *1 

Knapp, A N Bishop Harman, 336 
Spontaneous retinal reattachment 164 
Koch, P L P Ophthalmodynamometrj , *234 
Retinal vascular micrometry and essential hjper- 
tenslon *321 

Kronfeld P C Glaucoma due to peripheral anterior 
synechias after operation for cataract 162 
Gonloscoplc correlates of responsiveness to miotics 
257 

Labyrinth See Ear, internal 
Lacrimal Canal See Lacrimal Organs 
Lacrimal Organs, abortive treatment of dacryo- 
cystitis 252 
dacryorhlnostomy 456 
pseudodacryocystoblennorrhea 251 
report of case of primary carcinoma of lacrimal 
sac 159 

Lambert B K Lability of ocular tension test 
to determine individual variations, *83 
Lamina Sclerae See Sclera 
Tltrea See Choroid 


Lectures on motor anomalies, reprinting of, 335 
Lehrfeld, L Revaluation of Herberts fiap opera- 
tion for glaucoma *191 
Lens, Contact See Glasses 

Lens, Crystalline, congenital bilateral subluxation 
of lens, report of family, *425 
lens in accommodation, 338 

ocular maldevelopment in extremely premature 
Infants retroiental fibroplasia, general con- 
sideration 451 
Opacity See Cataract 

production of lens sensitivity in rabbits by 
Brucella Infection, 65 

removal of dislocated lens under conjunctival 
pocket fiap, *398 

retroiental fibroplasia in premature Infants 
furtlier studies on fibroplastic overgrowth of 
persistent tunica vasculosa lentis 171 
Leopold, I H Local toxic effect of detergents 
on ocular structures, *99 
Symmetric defects in lower lids associated with 
abnormalities of zygomatic processes of temporal 
bones, *210 

Leukoma See under Cornea 
Lighting, standard llluminants in relation to color- 
testing procedures, *278 
Lightning report of eye injured by, 455 
Limbus Conjunctivae See under Conjunctiva 
Comcnc See Cornea 

Llpemia See Blood fats and lipoids 
Lisa J R Melanoma of skin with intraocular and 
orbital metastases , report of case, *422 
Literature See also Periodicals 
reprinting of "Lectures on Motor Anomalies ’ 335 

Lloyd, R I Ocular changes associated with 

arachnodactyly, 342 

Red-free and binocular ophthalmoscopy, 164 
Locatcher-Kliorazo D Value of cultures before 

operation for cataract *215 
Loewensteln A Cavernous degeneration necrosis 
and other regressive processes in optic nerve 
with vascular disease of eye, *220 
Long 7 C Cataract and other congenital defects 
In infants following rubella in mother, *24 
Lucas R L Gonorrheal svndrome without gonor- 
rhea , Reiter’s disease *97 
Lymphogranuloma Hodgkin s See Hodgkin’s Dis- 
ease 


McGraw J L Marfan’s syndrome with unusual 
complications , report of case, *112 
McRcynolds Operation See Pterygium 
Macula Lutca See also Vision 
Stargardt’s disease , report of 3 cases, 459 
Magnet See under Foreign Bodies 
Mahoney, J P Symmetric defects in lower lids 
associated with abnormalities of zygomatic 
processes of temporal bones, *210 
Malar Bone See Zygoma 
Malaria herpex simplex corneae in, 155 
ophthalmologic lesions encountered in tropics with 
reference to ocular manifestations of 250 
Malformations See Abnormalities and Deformities, 
and under names of organs and regions 
Malingering, ocular, in armed services, 453 
Malta Fever See Dndulant Fever 
Mammary Gland See Breast 
Marfan s Syndrome See Arachnodactylia 
Masks, unilateral hypotony (due to badly adjusted 
mask) during anesthesia, 458 
Maxilla See Jaws 

Maxillary Sinus, mucocele of maxillary antrum 


67 

Medicine See also Ophthalmology, etc 
cults, patron saints of eyes, outline, 25o 
Military See Military Medicine 
Megalophthalmos See Eyes, abnormalities 
Meibomian Glands See Eyelids 

Melanoma of skin with intraocular and oibital 
metastases report of case, *422 
Microfilaria See Fllariasis Onchocerciasis 
Microphthalmos See Eyes, abnormalities 
Military Medicine See also Aviation and Aviators 
Gas poisoning, etc. 

desiccation keratitis, 154 i 

eye department in Middle East general hospital 

155 

eye diseases in East, 454 , 

ocular malingering in “vnmd forces 453 
ophthalmic surgery in wmrtlme, 157 
niooH,. s.ircrir'/ii rfioair about eyes with free grafts 


retinal detachment series of 78 cases in Middle 
East force 340 
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Mlnskj, H Surgical limbus, 72 
Mlotlcs See Pupils 
Mitosis See imder Cells 
Mooren's Ulcer See Cornea, ulcers 
Movements See Eyes, movements 
Mucocele See Maxillary Sinus 
Muller, Johannes, sketch of his life and ophthal- 
mologic Tforks, 166 
Muscles, Ocular See Strabismus 
Paralysis See Paralysis 

repair following tucking operations on cxlraocular 
muscles, 66 

Mustard Gas See Gas, poisoning 
Myopia, relation of visual acuity to, *418 


Narcosis See Anesthesia 
Nasolacrimal Duct See Lacrimal Organs 
Nearsightedness See Myopia 
Needling See Cataract 
Negroes, eye of West African Negro, 453 
Nerves See also Nervous System, Neuralgia, 
Neuritis, Paralysis, etc 
facial, zoster of, *56 

nasal, Involvement in herpes zoster ophthalmicus, 
•53 

optic, cavernous degeneration, necrosis and other 
regressive processes in optic nerve with vascular 
disease of eye, *220 

optic, changes of labyrinthine excitability In 
lesions of optic tract or external geniculate body, 
*408 

optic , complete congenital pigmentation of optic 
disTc 459 

optic, *ln herpes zoster ophthalmicus, *126 
optic , Intraocular foreign body of Infrequent 
localization and prolonged tolerance, 455 
optic. Involvement In herpes zoster ophthalmicus, 
*60 

optic, ocular complications In brucellosis, 64 
optic , relations of developing optic nerve to 
recessus opticus and hypophysis In young 
fetuses, study of 7 human fetuses 4 mm to 
40 mm inclusive, 250 

optic, simple atrophy of optic disk, sign of sub- 
tentorial tumor, 156 

optic toxicity of arsenical compounds for, contra- 
indications, 254 

Paralysis See under Paralysis 
roentgen irradiation of cervical sympathetic trunk 
in treatment of glaucoma, 338 
supply In herpes zoster ophthalmicus, distuibances 
of, *53 

Nervous System See also Brain, Nerves, Reflex, 
etc 

albinism with coexisting anomalies of central 
nervous system, 166 
Syphilis See Neurossqihllls 
Neuralgia , keratitis neuroparalytlca , corneal lesions 
following operations for trigeminal neuralgia, 
256 

Neuritis, optic. Poster Kennedy syndrome with post- 
traumatic arachnoiditis of optic chiasm and 
base of frontal lobes, *399 
ophthalmologic lesions encountered In tropics, with 
reference to ocular manifestations of malaria, 
250 

Neurosyphllls and oculist, 66 

Night Vision See Accommodation and Refraction 
Nose, blue sclerotlcs associated with bony defects In, 
453 

Nystagmus See also Ear, Internal 
changes of labyrinthine excitability In lesions of 
optic tract or external geniculate body, *408 
latent, contribution to theory of binocular vision 
supported by 3 cases of, 461 


Obituaries 

Harman, N Bishop, 336 

O’Brien, C S Gonloscopy slmpllfled by contact 
prism, *413 

Occupations See Industry 
O’Connor Clncb Operation See Strabismus 
Ogle, K N Meridional aniseikonia at oblique axes 
256 

Stereoscople sensitivity In space elkonometer, *303 
Old Age, senile hyaline scleral plaques, *283 
vitamin C saturation and senile cataract, *202 
Onchocerciasis , research project in cause of bllnd- 
ness due to onchocerciasis in Guatemala, 335 
Ophthalmia See also Conjunctivitis, Eyes, diseases. 
Keratoconjunctivitis 
Egyptian See 'Trachoma 
Gonorrheal See Gonorrhea 
neonatorum, local penicillin therapy in, 250 
neonatorum, virus, 154 


Ophthalmia — Continued 

Phlyctenular See under Conjunctivitis 
sympathetic. In herpes zoster ophthalmicus, *55 
sympathetic, treatment of perforating ocular In- 
jury, 338 

Ophthalmic Prisms See Glasses 
Ophthalmodynamometry See Retina, blood supply 
Ophthalmoeikonometer See Accommodation and Re- 
fraction 

Ophthalmologic Reviews 
Blepharoptosis, *434 

Herpes zoster ophthalmicus, report of cases and 
review of literature, *40, *114 
Ophthalmodynamometry, *234 

Retinal vascular micrometry and essential hyper- 
tension, *321 

Ophthalmologic societies, directory of, 75, 173, 263, 
349, 469 

Ophthalmology, American Board of, 171, 450 

central ophthalmological Institute for United 
Nations, 454 

eye department In Middle East general hospital, 
155 

history , Edward Jackson’s place In history of re- 
fraction, 65 

history, Johannes Muller, sketch of his life and 
ophthalmologic works, 166 
In Paris during war, 453 
making of ophthalmologist, 255 
request for copies of Archives of Ophthalmology 
for ophthalmologists abroad, 468 
Teaching See under Education 
Ophthalmoplegia See Paralysis 
Ophthalmoscopy See Eyes, examination. Glaucoma 
Optic Chiasm, Poster Kennedy syndrome with post- 
traumatic arachnoiditis of optic chiasm and 
base of frontal lobes, *399 
Optic Disk, Optic Papilla See Nerves, optic. 
Neuritis, optic 

Optic Tract See Nerves, optic 
Optics, posterior principal plane of optical system 
of eye and significance for refraction, *107 
Orbit, melanoma of skin with intraocular and orbital 
metastases, report of case, *422 
operation for shrunken socket, 67 
retro-orbital adrenal rest tumor, 159 
transplantation of fat In operations on, 157 
tumors, diagnosis of, 68, 255 
Orthoptics See also Strabismus 
fictions and misconceptions, 457 
ninth annual W Thornwall Davis postgraduate 
course In ocular pathology, orthoptics and sur- 
gery, 450 

Osteogenesis Imperfecta See Bones, fragility 
Otorhinolaryngology , symposium on use of penicillin 
In treatment of diseases of eye, ear, nose and 
throat, 259 

Oxygen, deficiency, effect of anoxia on heterophorla 
and Its analogy with convergent concomitant 
squint, *227 

Ozanlcs, V Effect of local anesthetics on cell 
division and migration following thermal bums 
of cornea, *271 


Palsy See Paralysis 

Pannabecker, C L Keratitis neuroparalytlca, cor- 
neal lesions following operations for trigeminal 
neuralgia, 256 
PannUB See Trachoma 
Papilledema See Neuritis, optic 
Papilloma, recurrent juvenile, of conjunctiva, 461 
Paracentesis See Eyes, surgery 
Paralysis, of ocular muscles in herpes zoster oph- 
thalmicus, *57 

operation for correction of paralytic external 

(lateral) rectus palsy, 457 
Pascal, J I Cardinal points in static and in 

dynamic eye, *319 

Efficiency of lens, clinical concept, 466 
Pelada See Alopecia areata 

Penicillin, penetration Into eye, further studies, *195 

Therapy See Cornea, ulcers , Eyes, diseases , 
Keratitis , Ophthalmia neonatorum , Throat, 

diseases, etc 

Pepper, O H P Modification of blood pressure 

apparatus for use by blind, *113 
Perception See Color Perception, Space, perception 
Perimetry See Vision 

Periodicals, request for copies of Archives of 
Ophthalmology for ophthalmologists abroad, 468 
Pfeiffer, R L Toxoplasmosis, report of 2 cases, 71 
Pheochromocytoma , hypertensive retinopathy associ- 
ated with adrenal medullary tumor (pheochrom- 
ocytoma) , new clinical entity, *402 
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Phlyctenulosis See under Conjunctivitis 
Phorias effect of moxlT, on hcteropliorla and its 
analogy with convergent concomitant squint, *227 
preclsional errors in measurement of squint and 
pliorla, *7, 464 

some observations on tendency to nearpoint 
esophoria and possible contributory factors, 457 
Photometer See Vision 

Pituitary Body , relations of developing optic ncnc 
to recessus opticus and hypophysis in young 
fetuses study of 7 human fetuses 4 mm to 40 
mm inclusive 250 

Plastic Surgery See Surgery plastic 
Pneumococci, serologic studies in acute eye diseases, 
451 

Poisons and Poisoning See under names of sub- 
stances as Butyl Alcohol, Gas, etc 
Postgraduate Education Sec Education 
Pregnnncy See also Fetus 
cataract and other congenital defects in infants 
following rubella in mother, *24 
Premature Infants ocular maldevelopmcnt in 
evtremely premature infants , rctrolental fibro- 
plasia, general consideration 451 
retrolental fibroplasia , furtlier studies on fibro- 
plastic overgrowth of persistent tunica lasciilosa 
lentls, 171 

Presbyopia, accommodation of presbyopia and its 
correction *389 

law of physiologic aging as derived from long 
range data on refraction of human eye, *378 
Pressure See Blood pressure , Tension 
Price, M L Symmetric defects in loner lids associ- 
ated with abnormalities of vygomatlc processes 
of temporal bones, *210 
Prisms Ophthalmic See Glasses 
Prowazelc Bodies See Trachoma 
Pseudoisochromatlc Test Sec Color Perception 
Pseudoxanthoma clastlcum, anglold streaks in deep 
layers of retina 168 

elastlcum , angioid streaks observed over period of 
36 years, report of case, 70 
Pterygium modification and extension of McBeynolds 
operation 458 
Ptosis See Eyelids 

Pupils Argyll Robertson in herpes zoster ophthal- 
micus *54 

gonloscopy correlates of responslicness to mlotlcs, 
257 

Putnam 0 A Preclsional errors in measurement of 
squint and phorta *7, 464 
Putnam-Quereau tropophorometer preclsional errors 
in measurement of squint and pliorla *7, 464 
Putney F J Diseases of nose and throat 259 

Quereau, J V D Preclsional errors In measurement 
of squint and phorla *7, 464 
Quereau-Putnam tropophorometer, preclsional errors 
in measurement of squint and phorla, *7, 464 
Quinine Blsulfate See Trachoma 

R C A F See Aviation and Aviators 
Radiations See Roentgen Rays 
Bados A JIarfan’s syndrome 336 
Vitamin C saturation and senile cataract, *202 
Band G Tests for detection and analysis of color 
blindness , evaluation of Ishiliara test, *295 
Bankin C A Conservation of lid margins during 
blepharoplasty, 70 
Bays See Roentgen Rays 

Beading accommodation of presbyopia and its cor- 
rection, *389 

amblyopia In cases of reading failure 69 
Beese A B Deep chamber glaucoma duo to forma- 
tion of cuticular product in filtration angle, 162, 
correction 467 

Irldenclelsis operation for glaucoma, *360 
Reflex changes of labyrinthine excitability In lesions 
of optic tract or external geniculate body, *408 
effect of anoxia on heterophoria and its analogy 
with convergent concomitant squint *227 
Hirschberg reflex method, preclsional errors in 
measurement of squint and phoria, *7 464 
origin and purpose of blinking 456 
Refraction See Accommodation and Refraction 
Belter s Disease See Arthritis , Conjunctivitis , 
Urethra inflammation 
Retina See also JIacuIa Lutea 

association betneen retinopathies and encephal- 
opathies in common cardiovasculorenal affec- 
tions 64 


Retina — Continued 

blood supply, angioid streaks in deep layers of 
retina, 168 

blood supply, angioid streaks observed over period 
of 36 years, report of case, 70 
blood supply, case of angioid streaks, 158 
blood supply, clinical differentiation of emboli in 
retinal arteries from endarteritis *311 
blood supply, clinical studies In angiospasm 67 
blood supply, hypertensive retinopathy associated 
with adrenal medullary tumor (plieochromocy - 
toma) new clinical entity, *402 
blood supply, ophthalmodynamometry, *234 
blood supply , ophthalmoscopic classification of 
hypertensive diseases, 67 

blood supply , retinal vascular micrometry and 
essential hypertension, *321 
blood supply , visible retinal arteriolar spasm 
associated with multiple sclerosis, 339 
combined Intracranial and orbital operation for 
retinoblastoma, 169 

definition of anomalous retinal correspondence, 67 
detachment , complicated cataract associated with 
spontaneous detachment, 161 
detachment, errors in diagnosis in cases of intra- 
ocular tumor (suspected or real), 163 
detachment, series of 78 cases in Middle East 
force, 340 

effect of retinal extracts on growth of blinded 
male rats 64 

ctiopathogenesls of "essential" arterial hyperten- 
sion, present conception of problem, 459 
genetics of retinoblastoma, 68 
lilstologic notes, presence of anomalous forms of 
cones in normal retinas , degenerative lesion in 
cones in case of overdose in therapeutic use of 
roentgen rays, 251 
in herpes zoster ophthalmicus *126 
Inflammation See Retinitis, Retinochorolditis 
spontaneous reattachment, 164 
toxoplasmosis, report of 2 cases, 71 
■unilateral and bilateral retinoblastoma, possible 
histologic difference, 68 
Retinitis diabetic, *187 
exudative (Coats’s disease), 253 
Retinoblastoma combined Intracranial and orbital 
operation for, 169 
genetics of, 68 

unilateral and bilateral, possible histologic differ- 
ence, 68 

Retinochorolditis evaluation of Toxoplasma neutrali- 
zation tests in cases of chorioretinitis *28 
Retinopathy See under Betlna 

Retlnoscopy See Accommodation and Refraction, 
Astigmatism 

Ribofiav in , arlboflavinosis, 454 
deficiency, ocular signs of 64 
treatment of corneal diseases 155 
Rlttlcr, M C Tests for detection and analysis of 
color blindness, evaluation of Ishlhara test, *295 
Rodin F H Hypertensive retinopathy associated 
with adrenal medullary tumor (pheochromocy- 
toma) new clinical entity, *402 
Roentgen Ray s , htstologic notes , presence of anomal- 
ous forms of cones in normal retinas, degenera- 
' five lesion In cones in case of overdose In 
therapeutic use of roentgen rays, 251 
Therapy See under names of organs and regions 
Roper K L Senile hyaline scleral plaques *283 
Rubella cataract and other congenital defects In 
infants following rubella in mother, *24 
Rubeosls Iridis See Diabetes Mellltus 
Rychenor, B 0 Management of traumatic hyphemia, 
257 


Saints, Patron See Medicine, cults 
Samuels B Complicated cataract associated with 
spontaneous detachment of retina, 161 
Sarcoma See under names of organs and regions 
Scala N P Changes of labyrinthine excitability in 
lesions of optic tract or external geniculate 
body *408 

Schools sight-saving classes 341 
Schultz, A Plastic surgical repair about eyes with 
free grafts *103 
Sclera, abscess 453 

blue sclerotics associated with bony defects lU 


nose 453 

complications of herpes zoster ophthalmicus 
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Sclera— Continued r 

scleral flap incision with scleral sutures for cata- 
ract operation, *3Vo 
senile hyaline scleral plaques, *283 
Surgery See under Cataract, Glaucoma 
tuberculoma of, 453 , , „ , ,, , 

Sclerosis, multiple, associated with aisihle retinal 
arteriolar spasm, 339 

multiple, sheathing of retinal veins in, 4o9 
tuberous, 66 , , , , 

Scotoma, visible retinal arteriolar spasm associated 
with multiple sclerosis, 339 
Scrofula See Tuberculosis 

Senility See Old Age , „ , , , , 

Shannon C E G Combined Intracranial and 
orbital operation for retinoblastoma, 169 
Short \laves See under names of organs, regions 
and diseases 

Sinus, Maxillary See Maxillary Sinus 
Sjogren Syndrome See Keratoconjunctivitis 
SKeleton See Bones 

SKln, cutaneous lesions and herpes zoster ophthal- 
micus, *125 

Diseases See Dermatitis, Herpes, etc 
melanoma of» skin with intraocular and orbital 
metastases, report of case, *422 
Slataper, E J Accommodation of presbyopia and 
its correction, *389 

Sloane, A B Evaluation of stereopsis, comparison 
of Howard-Dolman and Terhoefl test, *357 
Smelser, G K Effect of local anesthetics on cell 
diilsion and migration following thermal burns 
of cornea, *271 
Snake Venom See Venom 

Societies, foreign, directory of, 75, 173, 263, 349, 469 
international, directory of, 75, 173, 263, 349, 469 
local, directory of, 79, 177, 267, 353, 473 
national, directory of, 76, 174, 264, 350, 470 
New York Academy of Medicine, Section of 
Ophthalmology, 74 

ophthalmologic, directory of, 75, 173, 263, 349, 469 
Ophthalmologlcal Society of Mexico and College of 
Medicine of National University of Mexico, 74 
Pan-American Congress of Ophthalmology, 249, 335 
sectional, directory of, 77, 175, 265, 351, 471 
Socledade de Oftalmologia de Minas Geraes, 74 
Sociedade de Oftalmologia de Sao Paulo, 74 
state, directory of, 77, 175, 265, 351, 471 


Society Traksactions 

American Jledical Association, Section on Ophthal- 
mology, 255 

American OphthalmoIogical Society, 160 
College of Physicians, Philadelphia, Section on 
Ophthalmology, 70 

New York Academy of Medicine, Section of 
Ophthalmology, 71, 463 


Soldiers See Military Medicine 

Space, perception stereoscopic sensitivity in space 
eikonometer, *303 
Spectacles See Glasses 

Spiegel, E A Changes of labjrinthine excitabilitv 
in lesions of optic tract or external gemculate 
body *408 

Sporotrichosis ocular, 463 
Squint See Strabismus 

Staplivlococci local chemotherapy in experimental 
lesions of eye produced by Staph aureus, 159 
Stargardt's Disease See Macula Lutea 
Stereopsis See under Vision . , 

Stocker F W Kesponse of chronic simple glaucoma " 
to treatment with cyclodiathermy pupc^ure, *181, 
346 

Strabismus, 458 ' 3 /' ^ 

effect of anoxia on heterophoria/^^nd "its analogy 
nith convergent concomitant sqilint, *227 
norms of latent strabismus in EcleChoit^ of candi- 
dates for aviation schools, iSn — / 

operation for correction of ^arSl^tic 'external 
(lateral) rectus palsy, 457 j - - 
orthoptic fictions and misconceptions, 437 
precisional errors In measurement of sbuint and 
phorla *7, 464 

repair following tucking operations on extraocular 
muscles 66 

some observations on tendency to nearpoint 
esophorn and possible contributory factors 457 " 
Strandberg-Gronblad Syndrome See Pseudoxan- 
thoma elasticum , Retina blood supply 
Sturm’s Interval See Astigmatism 
Sulfanilamide, Therapy See Trachoma 
Suprarenals See Adrenals 


Surgery See also Apparatus, Instruments, Sutures, 
and under organs and diseases, as Cataract, 
Cornea , Eyelids , Eyes , etc 
plastic, ophthalmic surgery In wartime, 157 
plastic, plastic surgical repair about eyes with 
free grafts, *103 

Sutures See also Cataract, extraction, etc 

complications incident to simple intracapsular 
extraction , some procedures designed toward 
prevention, *427 

instruments for use in operation for cataract, 
anterior chamber irrigator and 2 forceps modi- 
fied for suturing, *430 

scleral flap incision with scleral sutures for cata- 
ract operation, *374 
Swanson, C A Diseases of ear, 259 
Syphilis See also under names of organs, regions 
and diseases 

and herpes zoster ophthalmicus, *116 
persistence of hyaloid artery, interesting aspect 
of Its ophthalmoscopic identification, 250 

Talc, effect in ocular surgery, *369 
Tassman I S Factors in examination of astig- 
matism, 70 

Tears See Dacrlmal Organs 
Technicians See Orthoptics 

Teeth, case of persistence of hyaloid artery, inter- 
esting aspect of its ophthalmoscopic identifica- 
tion, 250 

Temporal Bone, symmetric defects in lower Uds 
associated with abnormalities of zygomatic proc- 
esses of temporal bones, *210 
Tenon’s Capsule See Orbit 
Tenotomy See Glaucoma 
Tension See also Glaucoma 
lability of ocular tension, test to determine indi- 
vidual variations, *83 

Marfan’s syndrome with unusual complications, 
report of case, *112 

ocular, modification In herpes zoster ophthalmicus, 
*50 

unilateral hypotony (due to badly adjusted mask) 
during anesthesia, 458 

Terry T L Development of secretory function of 
ciliary body in rabbit eye evaluated from 
ascorbic acid concentrations and changes in 
volume, *415 

Betrolental fibroplasia in premature infants, fur- 
ther studies on fibroplastic overgrowth of per- 
sistent tunica vasculosa lentls, 171 
Thorpe, H E Nonmagnetic intraocular foreign 
bodies, 258 

Throat, diseases , use of penicillin m treatment, 259 
Thyroid See Goiter 

Thyrotoxicosis See Goiter, exophthalmic 
Tissue See Cells 

Toxoplasmosis, encephalitis due to Toxoplasma, 339 
evaluation of Toxoplasma neutralization, tests In 
cases of chorioretinitis, 28 
report of ocular findings in twins, 168 
report of 2 cases, 71 

Trachoma, etiology, critical review of present kmonl- 
edge, 460 

quinine bisulfate in local therapy, 460 
statistical study among m-patients, 460 
study of trachoma with report of 318 cases 233 

- treated with sulfanilamide, 158 

-virus ,’afid ' morphology of inclusion bodies, 459 
Transplantation - ‘Se^i under Cornea , Eyelids , etc 
'Trauma, See also-uhder Cataract, Cornea, Eyes, 

- / Iris ,-jetc 

injury anH^hpTpes "Zoster- ophthalmicus, *113 
Troi^ E Posterior-principal plane of optical system 
of eye nnd significance 'for refraction, *107 
Tropical Medicine , ^ophthalmologic lesions encount- 
ered in tropics with reference to ocular mani- 
festations of malaria, 250 

Tropophoroinetpr, Quereau-Putnam , precisional er- 
rofs in measurement of squint and pliona, *7 
464 

Tuberculoma of sclera, 453 

Tuberculosis See under special structures of eye 
and names of diseases 

.Tumors See Melanoma, Papilloma, RetinoWast- 
oma , Tuberculoma , etc , and under names of 
organs and regions as Adrenals, Brain, Eyes, 
Orbit, etc 

^nica Vasculosa Lentis See Dens, Crystalline 
Tivlns, toxoplasmosis , report of ocular findings In 
twins, 168 



486 


INDEX TO VOLUME 34 


Ulcers, Corneal See under Cornea 
Undulant Fever, ocular complications in brucellosis 
64 , , 

Urethra, inflammation gonorrheal sjndiome without 
gonorrhea, Belter’s disease, *97 
Liea, development of secretorj function of clllaiy 
body In rabbit eye eialuated from ascoiblc 
acid concentrations and changes In volume, *413 
ciliary body in herpes zoster ophthalmicus, *126 

Varicella See Chichenpox 
A asa Hyaloldea Propria See Vitreous Humor 
Aasomotor System See Arteries, Blood pressure, 
A’eins , etc 

A olns, obstruction of central retinal vein, 67 
sheathing of retinal veins in multiple sclerosis, 459 
A enom , snal e venom ophthalmia, 65 
Aerhoeff, F H Removal of ruptured capsule after 
operations for cataract, 160 
A erhoeff Test See under AMslon 
A’lcuses See also Herpes, Trachoma, etc 
herpetic diseases of eye In light of modern elms 
Investigations, 454 
virus ophthalmia neonatorum, 154 
A Islon Seo also Accommodation and Refraction , 
Blindness, Eyes examination, etc 
Color See Color Perception 

contribution to theory of binocular vision supported 
by S cases of latent nystagmus 461 
Defective See also Astigmatism, Myopia, Phorlns, 
etc 

defective deflnltlon of anomalous retinal corrc 
spondence, 67 

evaluation of stereopsls, comparison of Howard 
Dolman and A’erhoeff test, *357 
evaluation of visual acuity symbols, 160 
introduction to Blsliop Berkeley s theory of 341 
neurosyphllls and oculist, 66 
photometer for measuring scotoplc candlcpowers of 
self-luminous ophthalmic test objects 339 
preclslonal errors In measurement of squint and 
phoria, *7, 464 

relation of visual acuity to myopia, *418 
sight-saving classes, 341 

stereoscopic sensitivity in space eikonometer, *303 
Tests See also Accommodation and Refraction , 
Color Perception Phorlas , etc 


A islon — Continued 

tests accommodation of presbyopia and Its coi- 
rectlon, *389 

visual symptoms caused by digitalis, 160 401 
A Itamlns Sec also Ascorbic Acid, Riboflavin 
A dark adaptation as means of detecting deficiency 
of, 401 

Be See Rlboflayin 
C See Ascorbic Acid 

A’ltreous Humor, complications incident to simple 
Intracapsular extraction , some procedures 
designed toward preyentlon *427 
cystic formations In vitreous body clinical case 09 
rupture of choroid associated with cyst of 402 
A ogt s Punctures Seo Glaucoma 
\on Sallmann L Penetration of penicillin Into 
eye further studies *195 
Penicillin therapy In ophthalmology, 108 

Walsh, F B Patliogenesls of intermittent eyophlhal 
mos 109 

AAar See also Aviation and Aviators Alllltarv 
Medicine , etc 

ophthalmology in Paris during war, 453 
Warren J AV Unusual case ol Hodgkin s disease 
second report, *318 • 

AAass H Traumatic staining of conjunctiva with 
Indelible lead report of case, 345 
AAciner, H E Traumatic Irldodlalysis , its surgical 
correction, report of case, *292 
AA’clss, H Gonorrlieal syndrome w Ithoiit gonorrliea , 
Reiter’s disease, *97 
AA’etting Agents Seo Detergents 
AAord Blindness See Aphasia 
AAounds See also Military Medicine AAar 
mitosis and vvound-licaling activities of corneal 
epltiiellum 170 

X Rays See Roentgen Rays 

Yaskin, H E lostcr Kennedy syndrome with post- 
traumatic arachnoiditis of optic chiasm and 
base of frontal lobes, *399 

Zentmayer, AA Angiold streaks observed over period 
of 36 years, report of case, 70 
Leslie Dana gold medal award 249 
Zona See Herpes 

Zygoma symmetric defects in lovvei lids associated 
with abnormalities of zygomatic processes of 
temporal hones, *210 




